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New and IMIpressive from 


Ransomes & Rapier Lid. 


... the RapieR 1520 


loads up to 15 tons. 





An exciting achievement. Britain’s newest crane. 
Loads up to 15 tons. Booms up to 80 ft. Highly 
manoeuvrable even in confined cluttered spaces. 
Good all-round vision. Naturally-positioned controls. 
And it’s really good-looking. Please write for full 
technical details. 
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from the smallest 
to the 


LARGEST 


a complete range 
of detachable bits 


There just isn’t enough room here to show every Sandvik Coromant bit, 
but the picture above should give you some idea of the range. The 
smallest Coromant bit is 13 inches in diameter (35 mm) and the largest, 
9 inches (229 mm). In between there is a carefully graduated range of 
shoulder-type and bottoming type bits for every class of mining and 
contracting work — tunnelling, quarrying, boulder blasting and general 
secondary drilling. 


Coromant Drilling means Economy Drilling! 
Coromant detachable bits are made from high alloy Sandvik steel. The 
tungsten-carbide inserts are brazed, using the same technique as for the 
famous Sandvik Coromant integral steels. The bits are completely 
machined. From ore to finished bit, every stage of production is 
subjected to strict quality control. As a result, Coromant bits are of 
uniformly high quality. Test them against any other make of bit and 


very wide 
range of 
Sandvik 
Coromant 


bits. 















compare the footage costs. You'll find, without any doubt, thi 
Coromant drilling is economy drilling! 


Sandvik Coromant — sold throughout the world by 
Atlas Copco 

Sandvik Coromant drill steel equipment is sold exclusively by Atl 
Copco - the world’s largest organisation specialising solely in com 
pressed air equipment. Currently drilling some 1,650,000,000 feet ! 
year, Sandvik Coromant drill steel equipment is developed for use wit 
Atlas Copco rock drills making the world’s most widely used drillist 
combination. 

Further information about Sandvik Coromant drill steel equipment ' 
readily available from any Atlas Copco Company or agent or from th 
address below. 


Atlas Copco puts compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM 1, SWEDEN. 
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IN THE UK: ATLAS COPCO (GB) LTD., MAYLANDS AV., HEMEL HEMPSTEAD, HERTS 
DsAs fl 
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| Do you wait for hot water 
on a cold Monday morning? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


ye 


he you use cold water 


_ when you would like to use hot ? | 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 
production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


-” 


Bere: at 


How would you raise the temperature 
of a spray very gradually 
from cold to 120 degre 







Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 





These are specific examples. Your use of Leonard 
Thermostatic Steam Water Heaters will probably be 
different. Write for help. (Our folder H/7) 


WALKER CROSWELLER & CO. 
Cheltenham 
Telephone Cheltenham 56317 


LTO. 
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made by 


ARNOTT YOUNG 


is serving 
all branches 
of industry 


% Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO, LTD. 


Brookside Tube Works, Middleton St. George 
Darlington. 


Telephone: Dinsdale 42 





Enter No. 21 on reply card 





Enter No. 22 on reply card 















No. 5476 


THE ENGINEER 


JANUARY 6, 1961 


Vol. 211 





RETROSPECT AND PROSPECT 


For engineers nothing very remarkable happened in 
1960. There were no revolutionary developments in tech- 
nology, no startling scientific advances, no strikingly 
remarkable events. A dull year one might consequently 
think. But, in fact, it was just the reverse. Looking back 
upon it one can observe that it was a year which 
sustained a quite unusual level of interest for engineers. 
Not a month went by, hardly a week, indeed, without 
the need for us to record some event of more than usual 
interest or to discuss some subject troubling the minds 
of engineers and others. In this issue and that to be 
published next week we illustrate pictorially some of the 
major engineering activities and products of the year. Here 
it falls to us to comment upon activities not amenable to 
illustration, to discuss what men were thinking about, as 
much as what they were doing, in 1960, and to try to dis- 
cern the trend of events so as to foresee, however vaguely, 
the future. It may be true of life, as Edmund Burke 
wrote, that “You can never plan the future by the past.” 
But within the bounds of technology the future, whether 
planned or not, grows so clearly out of the past that it 
is folly not to attempt to derive guidance from it. Of 
course extrapolation of a trend far into the future is 
not merely foolish, but foolhardy. But if a curve on a 
graph varies smoothly it is not foolhardy, even though 
it may still turn out to be wrong, to prognosticate that 
there will be no sudden and early change; indeed it is 
often essential to assume the continuance of the trend. 
For how else can such bodies as the Central Electricity 
Generating Board, and the National Coal Board, steel 
companies, motor vehicle manufacturers, &c., plan to 
expand (or contract) capacity upon any other ground, 
remembering that the works and plant will have to be 
designed and ordered years in advance of the time when 
it will be wanted? 

FUEL AND POWER 

Sometimes, of course, prognostications come unstuck. 
A few years ago when plans were made for the construc- 
tion of nuclear power stations in this country it was pre- 
dicted that by the mid-sixties it would be possible to 
generate power as cheaply per unit sent out by using 
uranium for fuel as by burning coal. But capital costs of 
nuclear power stations have run somewhat higher than 
expected. Moreover the calculation failed to take into 
account what the designers of conventional plant could 
achieve in the face of such competition. Conventional 
power plants now being built to utilise steam pressures 
up to and above the critical will pull down generating 
costs unexpectedly low and none of the nuclear power 
plants now being built will be able to generate power so 
cheaply. But, of course, a limit is being approached to 
the thermal efficiency which can be achieved in con- 
ventional plants. A law of diminishing returns applies; 
less and less return can be expected for any given ex- 
penditure on research and development. Whereas, in the 


development of nuclear power upon which far more re- 
search effort is already being expended, the potential 
returns are far greater. There is nothing foolhardy (even 
though it may prove wrong) about a prediction that 
within a decade or so advanced gas-cooled reactors will 
have proved capable of generating power sent out more 
cheaply than any station dependent upon fossil fuel could 
possibly do. 

The dangers of prognostication are again illustrated 
by the dismal history of the National Coal Board. For 
years after the war that Board was castigated by every 
critic including ourselves for its failure to expand 
output fast enough and for the timidity of its plans for 
the future. Now the demand for coal is running many 
millions of tons below the level assumed in those “timid” 
plans and stocks are uncomfortably and uneconomically 
high! Interestingly, we still find it hazardous to make 
any predictions about the future of coal-mining. For, 
though certain markets, such as that for ships’ bunkers, 
have gone for good, and others, such as that for raising 
steam in locomotives, are going out, and though the 
extension of smoke control areas can be expected to 
reduce domestic demand, and there is a trend towards 
the use of more oil industrially, yet the demand for 
electric power both here and on the Continent of Europe 
is growing at a very high rate even exceeding 10 per 
cent per annum in the last year or two! It would not 
surprise us to see a revival in the demand for coal in 
1961 and even, perhaps, a revival in the country’s export 
trade. 


TRANSPORT 


The leading subject for debate among engineers during 
1960 was very probably that of transport. In the air 
during the year more and more jet-propelled passenger- 
carrying aircraft came into service in substitution for 
piston-engined craft and some of those prop-jet propelled. 
But the question troubling the minds of operators and 
designers was how best to specify the performance of 
the next generation of passenger-carrying aircraft, due 
to begin to come into service before the ’sixties end. 
Are they to fly at Mach 2 or Mach 3? How are operators 
to finance a change-over from sub-sonic to super-sonic 
aircraft so soon after the need to bring gas turbine 
powered aircraft into service has strained their finances? 
To makers in this country the tailing off of demands for 
military aircraft meant a need to concentrate more fully 
on civil craft; and to meet competition from overseas, 
and under the persuasive influence of the Government, 
there was a substantial “rationalisation” of the industry 
in this country through the formation of financially more 
powerful groups. It remains to be seen whether there 
will be corresponding advantages in the building up of 
research and design teams. People of outstanding ability 
often prefer to serve small firms in which they can more 
effectively influence policy. 

At sea the year was one of depression with many ships 











laid up and freight rates low. In the shipbuilding yards 
the outlook became bleaker. Britain’s yards, which once 
dominated the world, seem now able to attract orders 
almost only from British ship-owners—in 1960 tonnage 
under construction for export was only 14 per cent of the 
whole. Relatively to that of other shipbuilding countries 
output slipped further back and the Japanese have now, 
indisputably, the highest output in the world. Criticism 
of the industry gathered weight during the year; but 
when in December a D.S.1.R. report on the industry was 
published it proved to be a somewhat dull document 
uttering just such criticisms as the industry was already 
applying to itself. 

Inland interest fastened itself especially on the for- 
tunes of the railways. It proved a sad and indeed a 
demoralising year for railwaymen. As the months passed 
doubts spread as to whether modernisation was really 
paying its way. When the Modernisation Plan was first 
announced in January 1955 confidence mounted high; 
once modernisation was really under way, it was felt, 
prosperity would at last return. But — alas! — it hasn’t. 
During the year a report by a Select Committee of the 
House of Commons threw doubts on the financial sound- 
ness of the modernisation plan or at least upon parts of 
it. The original hopes that the railways would become 
able to service their capital and repay loans through 
which modernisation was being financed had to be 
abandoned. In December the Government announced 
plans for breaking up the British Transport Commission 
and for the reorganisation of railway finances. Effectively 
railway capital is to be written down from £1,600 million 
to £400 million and the taxpayer, instead of the rail- 
ways, will have to meet an annual bill for interest charges 
of some £40,000,000. As, hidden in the Budget, he has 
been doing so for years that will not make much 
difference to him! But even when they have been so 
relieved of interest charges the outlook for the finances 
of the railways still looks grim. During a debate in the 
Commons in October, before the Government announced 
its plans, Mr. Marples remarked, “In 1959 gross receipts 
of the railways were £457 million. The loss was £110 
million, which is about 25 per cent of turnover. It means 
that to break even the railways would have to increase 
their gross receipts by nearly one-quarter without any 
increase at all in expenditure.” Not a pleasing situation! 
But it may look more grim than it really is; for only 
now are the railways beginning to see returns on 
modernisation expenditure. As modernisation goes 
further the financial situation may improve. All admirers 
of railways will certainly hope so. For Heavens! What 
a shock it will prove to many industrial firms should it 
ever turn out economically desirable to abandon the rail- 
ways or turn them into roads! 

Outside the urban areas there was much more pro- 
gress with the construction of motorways and the im- 
provement of other highways than was apparent to most 
road users. It would probably be beneficial to con- 
centrate road expenditure in any one year on construction 
or improvement throughout a long length of a single 
highway in the way that the motorway M1, 70 miles 
long, finished in 1959, was all constructed in eighteen 
months. But no doubt such action would prove politically 
impracticable; something must be doing in as many 
counties as possible simultaneously. Thus, though in 
1960 work was going forward on well over 100 miles of 
motorway, it was all in bits and pieces. The full benefit 
cannot be felt until intervening stretches have been built. 
The remark covers also much of the work being done 
on road improvement. However, many people gained 
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some limited experience of the virtues of motorways; 
and no doubt vehicle manufacturers are sitting up and 
taking notice. For there should certainly be repercussions 
on vehicle design. 

Unfortunately, in urban areas what little was done 
amounted to no more than tinkering with a great problem. 
Possibly some of the difficulty lies in a lack of under- 
standing of the problem. Arising out of a discussion at 
the Institution of Civil Engineers in 1959 there was set 
up by that Institution a Traffic Engineering Study Group. 
Throughout 1960 that Group met regularly. Its discus- 
sions were certainly of value, even though it did seem 
to us that often they got bogged down in detail, and in 
detail of highway engineering rather than traffic engineer- 
ing at that. Perhaps the fact is that before traffic 
engineering can be properly discussed or applied it needs 
to be defined more clearly what traffic engineering is, 
what traffic engineers do, and what their status should 
be. Should not more attention be given to American ex- 
perience in that matter? 


WATER SuPPLY, DROUGHT AND FLOODS 


After the drought of 1959 there was (provided one 
took the statistics over a well-chosen group of months!) 
unprecedented rainfall in the late summer and autumn 
of 1960. In many parts of the country really serious 
floods occurred and in some flooding was repetitive and 
did so much damage that the adjective disastrous could 
truthfully be applied. The inter-related questions of 
water supply, water conservation and flood protection 
began to be properly discussed: and it became rather 
more widely appreciated that, more especially in drier 
years, the practice of irrigation of growing crops is soon 
likely to be making demands that rivers will be unable to 
meet. In June a sub-committee of the Central Advisory 
Water Committee drew attention to the point and in the 
same month there was published a survey by the Surface 
Water Survey of the Ministry of Housing and Local 
Government of the River Great Ouse. It drove the point 
firmly home by calculating that, were there no control of 
irrigation, then, in that basin alone, the demand could 
prove equal “to about half the total supplied daily by 
water undertakings in the whole of England and Wales.” 
The startling findings of the survey, combined with the 
occurrence within a twelve-month of drought and floods, 
made it more obvious than ever that water supply and 
water conservation ought to be under the control, not of 
hundreds of mostly small bodies, but of a very few bodies 
responsible for whole major catchments; and that such 
catchments should be linked together so that help could 
easily be given in times of drought to regions in which 
supplies ran low. Judging by a speech made by the 
Minister before the Institution of Water Engineers late 
in the year, the Government may soon screw up its 
courage enough to take action. Not impossibly the 
Government may be contemplating making River Boards 
responsible for water supply within their regions. 


SOME CiviL ENGINEERING SCHEMES 


In May we recorded the inauguration by H.M. 
The Queen of the Kariba dam in Rhodesia. Work upon 
the construction of the towers of the new Forth road 
suspension bridge in Scotland was begun. It will have 
the longest span of any bridge in Europe. This 
year work on the Severn road bridge, only a little 
less big, will be begun. A scheme for the construc- 
tion of a Channel tunnel was submitted last year 
to the Government; but its financial suggestions attracted 
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much criticism. The tunnel would carry a railway and 
cars would be transported in specially designed trucks. 
The alternative of a Channel bridge was also proposed. 
Its higher traffic capacity was claimed to justify the 
higher cost. But nobody, of course, can really do better 
than guess at the capacity needed and the project is 
bedevilled by other imponderables as well. For example, 
will “hovercraft” prove capable of doing as good a job 
more cheaply? Development of such craft was pro- 
ceeding rapidly during 1960 for both over-sea and over- 
land appliances. 

There have always been critics of the proposed High 
Dam at Aswan in Egypt. Towards the end of the year 
the scheme was strongly attacked, intriguingly enough, 
by an Egyptian engineer, Dr. Ahmed. He calculates that 
losses through evaporation and through seepage will be 
very much higher than those assumed in the official 
scheme and he presented full details in a paper before 
the Institution of Civil Engineers. There have been 
rumours floating around that Russian engineers re- 
sponsible for the construction of the dam are worried 
on the same score, but we do not know how authentic 
such rumours are. 

In March there was issued the report of a panel of 
engineers on the design of a flood barrier to hold back 
exceptionally high tides in the Thames below London. 
The barrier would come into use only on the relatively 
rare occasions when a tidal surge in the North Sea caused 
tides to reach very high levels on Britain’s eastern coasts 
and along the coast of Holland, with consequent risks of 
disastrous floods. Some interesting alternative designs 
for such a barrier were suggested. For ourselves, however, 
we could not help commenting that since the cost of 
such a barrier must necessarily be high it might be better 
to revive the pre-war scheme for a barrage which would 
permanently hold up water levels upstream as well as 
providing protection against tidal surges. The panel was 
debarred by its terms of reference from comparing the 
merits of a barrier with those of a barrage. As 1960 
ended there was no sign that any Governmental action 
was imminent. None we suspect will be taken until 
Londoners are once more alarmed to see the water 
lapping the walls of the Embankment in the centre of 
Westminster; or, worse, parts of London are actually 
flooded, and perhaps lives are lost. But “you can never 
plan the future by the past” when the event against which 
engineers would like to plan has not yet happened! 


EDUCATION 


Education, of course, is a hardy perennial for discus- 
sion. But in 1960 little actually happened worthy of record 
here. The appointment of Colleges of Advanced Tech- 
nology continued and by mid-year there were twenty- 
three such Colleges reasonably well distributed about the 
country operating ninety-five approved courses leading 
to the award of a Diploma in Technology. Anxiety 
began to be felt during the year not about the quality 
of students but about the difficulty of obtaining and re- 
taining suitable teachers. 

In June a Ministry of Education Committee reported 
on “Grants to Students.” By a majority of eleven to four 
it recommended that there should be no “means test” 
applied to parental incomes in deciding how large grants 
should be so that whatever the financial status of 
parents a student qualifying for an award should be able 
to take it. Significantly even the minority wished that 
substantial relief should be given to parents. Just before 
Christmas Mr. Eccles, Minister of Education, announced 
in the House, in answer to a question, that the Govern- 


ment has decided on “radical revision.” Details were not 
given; but he made it clear that abolition is not as yet 
contemplated. There will be only a “substantial reduc- 
tion in the amounts which parents will be required to 
contribute.” 

During the year we found occasion to criticise the 
Institution of Mechanical Engineers (and by implication 
the Institution of Electrical Engineers too) for over 
insistence in the works training of graduates upon what 
is termed “basic workship training” and which often 
amounts to an attempt to teach handicraft skill. Our 
criticisms received influential support towards the end 
of the year when Dr. Abbott presented a paper before 
the Institution of Mechanical Engineers in which he 
discussed schemes in operation for bringing overseas 
graduates to this country for training. He revealed how 
critical many of those graduates have proved of the train- 
ing Offered, especially of attempts to teach them crafts, 
of their inability when attached to craftsmen in the 
shops to contact professional engineers who could answer 
their technical questions, and of the failure of many 
firms to give them any responsible work to do. Those 
criticisms do not apply to students of civil engineering, 
whether from overseas or from home universities, who 
are invariably attached for training to professional en- 
gineers. We were interested to notice in a document 
issued by the Institution of Electrical Engineers that that 
Institution has become willing to accept that a graduate 
can be properly trained without undergoing a conven- 
tional works apprenticeship if he gains experience on the 
staff of a Chartered Electrical Engineer. The Council 
of the Institution of Mechanical Engineers does not insist 
rigidly upon a works apprenticeship either. It seems to 
us as this New Year opens that Dr. Abbott and his 
scholars from overseas “have something”. Is the tradi- 
tional works apprenticeship the best way of training 
graduates in engineering? 


INCOMES OF ENGINEERS 


In March there was published a Report of a Royal 
Commission on Doctors’ and Dentists’ Remuneration. It 
contained tables comparing the level of doctors’ and 
dentists’ remuneration with that of people in other pro- 
fessions including engineering. It showed members of 
every other profession except architecture to be better 
off than engineers. But the figures related to 1955-56 
and the Engineers Guild, which had co-operated with the 
Commission in the investigation, decided to get more up- 
to-date figures. Those figures were published in December 
and showed, as was to be expected, that engineers’ earn- 
ings have risen substantially since 1955-56. But they 
exhibited certain puzzling features. The fully “broken 
down” figures are to be published early this year. They 
should make an interesting study. 


MACHINE TOOLS 


For years, like shipbuilding, the machine tool industry 
has been the butt of criticism. Socialists even claimed 
it, was “letting the side down” and ought to be 
nationalised. Unfortunately, the Machine Tool Trade 
Association in attempting to rebut criticism usually 
exhibited a deep and scarcely relieved complacency! 
But in 1959 that complacency began to evaporate; and 
last year there was further evidence that the industry is 
becoming more self-critical. In September it was an- 
nounced that a Machine Tool Industry Research Asso- 
ciation was to be formed. How essential it was that 
some such organisation should come into existence was 
revealed in October when, at a Machine Tool Design 
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and Research Conference organised by the Department 
of Mechanical Engineering of Birmingham University, 
it soon became plain that research men and practical 
designers and makers were scarcely able to understand 
one another! A deplorable situation! Since such con- 
ferences are to become annual affairs it can confidently 
be hoped that a common language will be found in the 
near future. 

In mid-November there was published a summary and 
the recommendations of a D.S.I.R. report on the industry 
arising Out of a survey conducted the year before; and 
a report by a sub-committee of the Machine Tool 
Advisory Council which ostensibly reviewed an un- 
published report by Professor Melman to the European 
Productivity Agency, but which, in fact, studied and 
criticised the British industry. There was real evidence 
during the year that the industry was taking such criti- 
cisms to heart and reacting energetically to them. 


ROCKETRY AND SPACE EXPLORATION 


At the end of August the Russians flung into orbit 
around the earth an object weighing 44 tons containing 
two dogs and a minor menagerie of rats, mice and fleas, 
not to speak of plants and fungi. The object was large 
enough to have contained a man and it was brought 
back undamaged to earth, the dogs being unharmed. But 
though the Russians stole some limelight, it is probable 
that the major achievements were American. The 
Americans also recovered capsules from space. Addi- 
tionally they set up “weather” satellites, satellites de- 
signed to survey Russian territory and detect the actual 
launching of a rocket, a space probe which was traced 

indeed controlled — for many tens of millions of miles 
by Jodrell Bank and which is now in orbit around the 
sun between the earth and Venus, and a variety of objects 
carrying instruments recording conditions in the upper 
atmosphere. 

In this country preparations were going forward during 
the year towards the design and manufacture of a British 
satellite to be placed in orbit by an American “Scout” 
rocket. Scientists here still seem content that British 
satellites should be placed in orbit by American rockets. 
Engineers, decidedly are not! For there appeared during 
the year really powerful arguments for the development 
of British rockets. Remarkable claims were made for a 
system of transmitting messages to all parts of the earth 
through the use of satellites pursuing polar orbits and 
acting either as passive reflectors of radio waves or as 
active repeaters of messages received. It is calculated 
that taking into account the “capital” costs of putting 
such satellites in orbit messages could be transmitted, not 
merely more cheaply than by cable, but immensely more 
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so. Such a commercial calculation throws an entirely 
different light on the cost of developing a rocket such as 
“Blue Streak” which was abandoned as a weapon of 
war during the year. It becomes a sound economic pro- 


position. 


MISCELLANEOUS 


There were a number of other events during the year 
- nay demand! — brief reference here. 
It was finally decided in the House of Lords that the 
Institution of Mechanical Engineers is not a body of a 
kind which can claim complete relief from rates. 


which deserve 


Westminster City Council will no doubt sigh a big sigh 


of relief (supposing, that is, that Councils are capable 


of sighing) since a number of other societies similar in 
object and constitution to the “Mechanicals” and thus 
possible claimants for relief have premises within that 
Council’s area. Perhaps the Institution’s Council will 
feel relieved too! For during its attempt to win relief 
from the payment of rates the Institution had to accept 
a number of irritating, even if not very important, restric- 
tions upon the actions in which it could engage. 

When the Weights and Measures Bill presented in the 
Lords in November becomes an Act the British legal 
yard will become equal to precisely 0°9144m. and exactly 
equal to a U.S. yard; and since the metre has been defined 
in terms of wavelengths of light the yard will for the 
first time become a stable quantity no longer based on 
the length of a piece of metal proved by the National 
Physical Laboratory years ago to be steadily getting 
shorter! The pound will also be defined in terms of a 
kilogramme and the gallon will be more precisely defined 
than at present. A Commission on Units and Standards 
of Measurement will be set up to advise the Board of 
Trade on technical matters. 

In May committees set up by the British Association 
for the Advancement of Science and by the Association 
of British Chambers of Commerce, acting jointly, re- 
corded the opinion that “there is a strong case for the 
adoption of a decimal system of coinage” and that “the 
time has come for a decision to be made in principle” 
by the Government. They also held that the dis- 
advantages of not changing to the metric system of 
measurement are not sufficiently high to justify a change. 
They recommended the disappearance of the rod, pole, 
or perch and corresponding square measures and of the 
chaldron, quarter, bushel and peck. How school children 
will rejoice if that advice is followed! 

In March the Royal Society celebrated its Tercen- 
tenary. During its lifetime that Scciety has experienced 
ups and downs in public and scientific esteem. Its 
prestige never stood higher than it stands to-day. 





**Our PROSPECTS ” 


“It is impossible for the barbarous modes of transport at present 
existing in our crowded thoroughfares to be long continued, now that 
the public have set their hearts on more civilised systems. London 
must have street railways provided for the heavy and incessant traffic 
that should ‘ flow,’ but now lumbers, through it. Their introduction 
would lighten the spirits of the millions who inhabit it, and render 
tolerable, and even pleasant, that city life which is fast becoming 
unendurable. Whatever the state of the weather may be, the main 
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road through London—that by Cornhill, Cheapside, Ludgate-hill and 
Fleet Street—is usually so blocked and barricaded with vehicles that 
even cabs cannot pass along it. 

“The only reliable mode of reaching Temple-bar from London 
Bridge within half-an-hour of starting is to walk the distance. On 
this journey, as on many other metropolitan journeys, a man can 
walk faster, and with far more certainty as to time, than he can ride. 
Nor is time the only consideration. A ride through the streets of 
London is pitiless punishment. The delicate anatomy of the human 
frame cannot endure uninjured the shocks and vibrations to which it 
is thus subjected.” 
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The Royal Navy—1960 


(BY OUR NAVAL CORRESPONDENT ) 


THE NAVAL SITUATION 


N these days of thermo-nuclear weapons, the problem of 
developing the right kind of naval strength presents many 
All the N.A.T.O. powers are at one in giving priority 
to the prevention of war, on the ground that it would be a 
total war entailing the virtual destruction of both sides. But 
because of her relative remoteness from Europe and of the 
immense size of the Soviet conventional forces, the United States 
believes that Russia would attack with both 
Her Navy is thus organised 
and prepared for a “ broken-back”’ ‘period of war lasting for 
an appreciable period of time. The British Government on the 
other hand made clear in 1957 its view that the British people 
cannot be protected against thermo-nuclear weapons and. that 
total war must at all costs be prevented. This, in its opinion, 
can best be achieved by contributing to the Allied deterrent and 
by maintaining and organising conventional forces to deal 
campaign overseas to ensure 
that it does not develop into something more serious. 


difficulties. 


weapons and conventional forces. 


promptly with a “ brush-fire ” 


however, difficult to understand the principles 
on which the strength and types of ships of 
the Royal Navy are based to-day. In 
providing three cruisers and four carriers 
for the N.A.T.O. Navies, Britain’s contribu- 
tion in large ships is insignificant—and 
rightly so having regard to the basis of her 
defence policy. On the other hand she has, 
built or building, no fewer than eighty fast 
frigates. Since even one would be super- 
fluous in a total war, the unbiased observer 
cannot but believe that the possibility of war 
on a lesser scale than total is visualised and 
that the Admiralty is preparing for more 
widespread attacks on the trade routes than 
may be expected from “ Hottentot”’ sub- 
marines and aircraft. 

Meanwhile the replacement of the war- 
time cruisers is no longer regarded as an 
urgent requirement. Until three or four 
years ago, successive First Lords assured us 
that the building of cruisers only awaited 
the development of a naval anti-aircraft 
guided missile. But if Mr. Khruschev is to 
be believed, the thirty-plus modern Soviet 
cruisers are to be scrapped and the main 
dangers at sea to-day come from submarines 
and aircraft. A first rate naval anti-aircraft 
guided missile—the “ Seaslug ’’—is, in fact, 
now in full production, but is being used for 
the main armament of four new ships with a 
displacement of between 5000 and 6000 
tons which will provide anti-aircraft and 
anti-submarine protection for the carrier 
Task Forces. Were these vessels armed with 
6in instead of 4-5in guns, they would indeed 
be small cruisers. It is thus to be hoped 
that when more Task Force Escort Vessels 
are built they will be armed with larger guns. 
Not only do carriers require protection 
against surface ship attack, but their escort 
vessels might well have to be dispatched to 
identify and deal with a disguised 6in gun 
raider reported by aircraft 100 miles away. 
Can the country afford these more heavily 
armed vessels of 10,000 tons to add to the 
three modern “ Tiger” class cruisers with a 
defence budget of £1600 million ? 

It is a question which will need considera- 
tion within the next few months, after the 
development trials of the “ Skybolt.”” This 
air-launched missile, if satisfactory, will pro- 
long the life of the V-bombers at least until 
1970. But in view of the growing effective- 
ness of the anti-aircraft guided missile, 
Britain’s deterrent will ultimately be sea- 
borne. Ships of cruiser type required for the 
defence of the trade routes would be little 


thermo-nuclear 


It is, 


more expensive if armed partly with guns 
and partly with “ Polaris ”’ missiles and they 
could well be built with the money required 
for the number of V-bombers which now 
provide the equivalent deterrent power. If, 
as it is argued, surface ships would not be 
an effective deterrent because of radar and 
the air-launched guided missile, why is the 
United States Navy continuing to build 
carriers to operate heavy deterrent bombers 
with a radius of action of 1000 miles ? 
Submarines launching the “ Polaris * while 
submerged would certainly be safer. But 
Britain cannot afford to spend £40,000,000 
on a vessel which does not take her share in 
guarding the sea routes. In brief, Mr. 
Khruschev may continue to threaten, but it is 
not a war of mutual annihilation in Europe 
that he has in mind. Russia may be pre- 
pared for a maritime war on a large scale to 
prevent interference with her policy of 
absorbing under-developed countries, and 
Britain would do well to build up her naval 
strength. 
THE NAvy’s FUNCTION 

Though naval enthusiasts claim that the 
Royal Navy and Merchant Navy would play 
a valuable part in a total war in Europe in 
providing imports for the survivors after 
thermo-nuclear attacks, there seems little 
purpose in discussing this view. But in 
any war on a lesser scale than total the 
defence of the sea routes would be of vital 
importance and it is proposed in this review 
to discuss the numbers and types of ships 
and aircraft in the Royal Navy and their 
capabilities on the basis of a conflict of that 
kind. Clearly, if the Navy is adequate for 
large-scale maritime operations it should be 
adequate for its deterrent role in a “* brush- 
fire’’ campaign overseas: None the less. 
even for a limited war, it needs up-to-date 
ships, aircraft and weapons, particularly in 
view of the reduction of overseas bases 
now at its disposal and the supply by 
Russia of submarines and aircraft to the 
under-developed countries. Air transport 
can move troops, but they can only be sus- 
tained and provided with heavy equipment 
by sea. Air cover will also have to be 
provided by the Navy until R.A.F. bases can 
be established ashore. The importance of 
getting troops conveyed to the disputed area 
in the shortest possible time has been recog- 
nised by the conversion of one of the Navy’s 





carriers (seen above) to enable her to land a 
Commando force of 600 marines by helicopter, 


A second carrier is now to be converted 
for a similar purpose. Nor must it be 
forgotten that the Navy has an essential 
role in peacetime. The mere presence of a 
British warship in an area of unrest acts as 
a deterrent to further trouble, apart from 
the importance of upholding British interests 
and furthering trade by showing the White 
Ensign in foreign ports. 


TYPES OF SHIPS 


Battleships.—One hundred years after 
Britain launched her first ironclad, the last 
of the Royal Navy’s battleships—the “ Van- 
guard ’’—-hauled down the White Ensign 
for the last time in June and has now been 
sent to the shipbreakers. Launched in 1944 
this 44,500-ton ship saw no war service and 
was in recent years used as an accommo- 
dation and training ship. The era of the 
vessels we have known as battleships—the 
direct descendants of Nelson’s ships-of-the- 
line—has now closed, not because they are 
out-dated but because they are too large and 
expensive for the duties required of them. 
No country which can be visualised as a 
possible enemy possesses ships more powerful 
than those of cruiser type and it is thus a 
waste of money to build or maintain heavily 
armoured ships with an armament of 1|5in 
guns. The demise of the battleship has also 
eliminated the need for the destroyer of the 
two world wars, whose primary task it was 
to attack her ; and has made it possible to 
restrict the activities of carriers and cruisers 
primarily to the control and defence of the 
sea communications. 

Aircraft Carriers.—With the completion 
of the “Victorious” and “ Hermes” 
during the past eighteen months, the Royal 
Navy now has a total of seven front line 
carriers. Three other vessels are also 
officially designated as carriers. Oae—the 
“* Magnificent ’’—after being on loan for ten 
years to the Royal Canadian Navy, was paid 
off in 1957 and is in a low state of reserve. 
Another—the “ Leviathan ’’—has lain since 
1946 in a half completed state. And the 
third—H.M.S. “ Triumph ’’—is being con- 
verted to a carrier aircraft and maintenance 
ship. The seven front line carriers are of 
various sizes, the largest being the 314-knot, 
43,300-ton “Ark Royal” and “ Eagle.” 
The 31 knot, 30,500-ton “ Victorious” is a 





designed carrier, but has _ been 
reconstructed and modernised 


pre-war 
completely 
since the war; while the ‘“*‘ Hermes”’ and 


her three sister ships—‘* Centaur,” * Bul- 
wark” and “Albion,” which are not 
equipped with her up-to-date operational 
facilities—are smaller vessels of 22,000 tons 
with a speed of 28 knots to 29 knots. Apart 
from the pre-war “ Victorious,” all these 
carriers were laid down during the war, 
but the delay in completing them has been 
put to good purpose in that it has enabled 
them to be fitted with the angled-deck and 
steam catapults. Indeed, when the “ Eagle ” 
has completed her extensive refit, now in 
hand, she, the * Ark Royal,” ‘* Victorious ” 
and “ Hermes ” (Figs. | and 2), will provide 
the Royal Navy with four of the best equipped 
carriers in the world for maritime opera- 
tions. Their radar installation shows the 
position of hostile aircraft simultaneously 
in range, bearing and height and enables the 
airborne target situation to be clarified easily 
and speedily. None of them is large enough 
to operate heavy medium-range bombers, but 
their strike aircraft carrying tactical nuclear 
bombs would be of value in the active 
deterrent role for bombarding enemy har- 
bours and other targets adjacent to the 
coast. 
The three remaining front line carriers 

“Centaur,” “ Bulwark” and “ Albion ” 


Fig. 1—H.M.S. ‘‘ Victorious,’’ 30,530 tons, showing fully-angled deck. 











are primarily intended for “ brush-fire ” 
campaigns overseas. The “ Bulwark” has 
already been converted to land a Commando 
of marines by helicopter and the “ Albion ” 
is to be similarly converted. The “ Centaur ”’ 
may well be earmarked in due course for the 
same purpose. Conversion to a Commando 
carrier necessitates the removal of catapults, 
arrester wires and other fixed-wing aircraft 
capabilities. But reconversion for anti- 
submarine reconnaissance duties on the 
trade routes could be carried out with little 
difficulty or delay and it is thus legitimate 
to include these three vessels as part of the 
front line carrier force in a war involving 
large-scale maritime operations. Seven 
carriers should be adequate for ‘“* brush- 
fire ’’ campaigns, but they will need replace- 
ment in due course and it would seem 
preferable that future carriers should be 
homogeneous—vessels of about the size 
of the “ Victorious.” Whether it will be 
necessary to add to their number will depend 
on the kind of war that is visualised. Is 
an H-missile suicide war in Europe still to be 
regarded as credible? If not, does one antici- 
pate maritime operations on a large scale 
and if so can one continue to disregard the 
thirty-plus Soviet cruisers and the large num- 
ber of Soviet fast cargo liners—armed with 
6in guns—as a serious danger ? In brief, 
should Britain build £40,000,000 “* Polaris ”’ 





Fig. 2—H.M.S. ‘* Hermes,’’ 22,500 tons, Britain’s latest carrier, completed 1959 





A pre-war carrier reconstructed and modernised 
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launching submarines purely for deterrent 
purposes or more “Tiger” class cruisers, 
but armed with 28ft ‘* Polaris ’’ missiles as 
well as guns, and more aircraft carriers for 
anti-submarine reconnaissance ? 

Cruisers.—A cruiser may be defined as a 
powerful self-reliant and self-contained fight- 
ing unit, capable of steaming at high speed 
in rough seas. But with the N.A.T.O. 
powers still regarding as credible a war 
waged with mass-destruction weapons and 
concentrating on measures to prevent it, it 
is impossible for anyone outside the Board 
of Admiralty to appreciate the true value of 
cruisers to-day. Alone among the N.A.T.O. 
powers the United States prepares for the 
waging of a “ broken-back” period of 
warfare after initial H-missile attacks. Yet 
the exercises carried out by the N.A.T.O. 
navies have almost all been based on the 
defence of the sea communications against 
submarine and aircraft attack. Britian has 
indeed built or authorised over eighty new 
or converted frigates to meet these dangers, 
while disregarding the menace from possible 
attack by cruisers and the even more probable 
attacks by 6in-gun-armed merchant raiders 
on the wide ocean trade routes. But in 
view of the high cost of building modern 
warships and the almost universal belief held 
by Parliament and throughout the country 
that relatively very expensive large ships are 
a waste of money in an H-missile war—the 
Admiralty seems to have no option. The 
types of ships building are, in fact, essential 
not only for peacetime duties and limited 
wars overseas but to meet the most serious 
dangers to Britain’s trade routes in a war 
on a scale lesser than total. 

Meanwhile, British wartime cruisers are 
gradually being sold or scrapped in accord- 
ance with the present plans for having three 
operational cruisers available for Task 
Forces. They will be the “ Tiger,” Fig. 3, 
“Lion ’’—both now in commission—and 
“Blake” not yet completed. These ships 
were laid down during the war. But their 
construction was discontinued for several 
years and, though not equipped with anti- 
aircraft guided weapons, they are powerful 
ships of 9550 tons, armed with four 6in 
guns in two twin turrets, each gun firing 
twenty rounds a minute, and six 3in guns 
in three twin turrets, firing 120 rounds per 
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Fig. 3—H.M.S. ** Tiger,”’ 9,550 tons, one of Britain’s only three modern cruisers, completed 1959 


gun per minute. Both types of gun turret 
are controlled by an automatic radar- 
operated fire control system capable of 
engaging very fast aircraft, each turret 
having its own complete system. Their 
propulsion machinery consists of four geared 
steam turbines giving 80,000 s.h.p. The 
machinery is largely automatic and can be 
remotely controlled. Even these three vessels 
will however require an annual refit or may 
need temporary replacement for other reasons 
and at least two or possibly three of the 
remaining six wartime cruisers will thus be 
needed for the purpose. One will un- 
doubtedly be the 11,000-ton “ Belfast,” 
(Fig. 4), which though of pre-war design has 
recently been extensively reconstructed and 
modernised and has a heavy armament of 
twelve 6in guns and good protection. Two 
other likely candidates for retention are the 
“ Sheffield ’’ (now the headquartership of 
the Reserve Fleet) and the “ Swiftsure.” 
The latter has already had a_ considerable 
amount of money spent on her present refit 
and reconstruction and could well be re- 
armed as another “ Tiger” class ship. The 
remaining three—‘ Bermuda,” “* Mauritius” 
and ‘Gambia ”’—seem likely to be in 
extended reserve pending disposal. The 
Royal Navy has also three 40-knot, 2650-ton 
minelayers completed during the war. With 
a laying capacity of about 160 mines these 
vessels might well be classified as cruiser- 
minelayers. One of them—H.M.S. “ Manx- 
man’’—is now to be converted to a 
headquarters and forward support ship for 
minesweepers. 

Destroyers.—The destroyer—a vessel of 
high speed and good manoeuvrability—was 
designed to destroy the torpedo-boat which, 
towards the end of the last century, was 
produced by the French to sink the British 
battle fleet with torpedoes. Originally of 
about 900 tons displacement, the size of the 
destroyer gradually increased to 2600 tons 
with the “* Daring” class and she was used 
during both world wars for a variety of 
duties, including anti-submarine escort work. 
She was indeed commonly referred to as 
“a maid of all work.” The destroyer is a 
very costly ship for her size—compare the 
shaft horsepower of the 2600-ton “ Daring ” 


with that of the 44,500-ton “ Vanguard ” to 
get roughly the same sea-speed, 54,000 
to 130,000—and with the elimination of the 
battle fleet has been replaced by fast frigates. 
With the eight “ Daring” .class, the Royal 
Navy was left with about 110 destroyers in 
the early post-war years. Thirty-three have 
since been converted to fast escort frigates, 
eight others have been or are being converted 
for radar picket duties and another eleven 
are, or will shortly be, placed on the disposal 
list. In all, only thirty-three of these vessels— 
including a minelayer—now remain available 
for service. There can be little doubt that 
all but the eight “ Daring” class will in 
the early future either be disposed of or 
converted for other duties in accordance with 
the present naval policy of retaining only 
the most effective fighting ships. In that 
connection the four so-called ‘* County ” 
class ‘“‘destroyers’”—the ‘ Devonshire” 
class—now building (Figs. 5 and 6), are no 
indication that the Navy is perpetuating the 
destroyer. Their main armament consists 
of “ Seaslug”’ and “ Seacat” anti-aircraft 
guided missile launchers and four dual 
purpose 4-S5in guns and they are intended 
primarily to provide anti-aircraft protection 
for Task Groups. These vessels are, in fact, 
of a new design and type. Apart from their 















main armament of anti-aircraft missiles, 
they have a combined gas turbine and 
steam turbine propulsion plant. The gas 
turbine provides extra speed when required 
and enables the ship to get under way at a 
few minutes notice in an emergency. Pending 
the decision whether nuclear propulsion is an 
essential requirement for surface warships, 
it is highly satisfactory that British engineers 
have been able to design a satisfactory and 
much cheaper alternative propulsion plant. 
Each of these ships will also be equipped with 


homing torpedoes and a Westland 
“Wessex” helicopter for anti-submarine 
work. Fitted with the latest air and surface 


warning radars, they have electronic plotting 
facilities similar to those installed in the 
““ Victorious ” and “ Hermes.” 

Frigates and Lesser Vessels.—The current 
Navy Estimates show that the Royal Navy 
now has eighty-three frigates of a new type 
built or building, including thirty-three anti- 
submarine escort vessels which have been 
converted from wartime destroyers. Thirty 
of the remaining fifty are designed as anti- 
submarine escort frigates—eighteen “* Whit- 
by” (Fig. 7), and improved “ Whitby” 
(now called “ Rothesay ’’) classes and twelve 
“* Blackwood ”’ class. All the anti-submarine 
frigates are being fitted with the latest and 
greatly improved detection and classification 
equipment and with the new anti-submarine 
“homing” torpedo. The “ Whitby” class 
are particularly fine ships, very fast, with good 
sea-keeping qualities and have the finest 
operations room ever installed in a small ship. 
Four frigates of another type have a powerful 
anti-aircraft armament of four 4-Sin guns in 
twin turrets to provide anti-aircraft protection 
for convoys ; five of yet another type are 
designed primarily for the direction of carrier- 
borne and shore-based aircraft. The re- 
maining eleven vessels are General Purpose 
frigates—the “ Ashanti”’’ class—capable of 
carrying out both the latter tasks besides 
their primary function as anti-submarine 
ships. They are the latest type of frigates, 
with combined gas and steam turbine 
propulsion machinery, equipped with an 
anti-submarine helicopter and armed with 
two 4-Sin guns in single mountings. Three 
have already been launched and it seems 
likely that all future frigates will be of a 
similar type. There are also thirty-eight of 
the 19-knot wartime frigates still in service, 
twelve of which have been equipped as anti- 
aircraft escorts. But most of these vessels 
will no doubt be disposed of in the next year 
or two in accordance with present policy. 

Twelve fast patrol boats, all completed since 
the war, remain on the active list, including 
two “Brave” class vessels equipped with 
“Proteus” gas turbine engines giving a 





Fig. 4—H.M.S. “* Belfast,’ 11,550 tons, completed pre-war but reconstructed and modernised in 1959 











Fig. 5—Bow view of a model of H.M.S. ‘* Devonshire,’’ 5000/6000 tons, Britain’s first guided missile ship. 


Building at Cammell Laird and Co. 





Fig. 6—Launch of H.M.S. ‘* Devonshire,”’ at Birkenhead, June, 1960 


speed of about 50 knots (Fig. 8). All twelve 
ships have various roles and can be armed as 
gun or torpedo-boats or equipped for mine- 
laying or raiding. But they now have no place 
in the defence plans and are either maintained 
in reserve or employed in training duties to 
preserve some of the hard won experience of 
operations in coastal waters. Forming part 
of the coastal forces are eighteen seaward 
defence craft constructed since the war for 
detecting submarines in the approaches to 
defended ports. Finally, the Navy Estimates 
show that of the 250 mine-sweepers of a new 
type constructed since the war, over 183 are 
still in Royal Naval service, the vast majority 
in reserve. They are diesel driven and their 
hulls are constructed mainly of non-magnetic 
material, thus enabling them to cope with all 
types of mines. These vessels are of two 
types—the larger or coastal type to operate in 
the shipping channels and the smaller or 
inshore type for sweeping estuaries and other 
shallow waters. 

Landing and Miscellaneous Craft.—\n- 
creased importance is now being attached to 
the need to replace the five tank landing 
ships and ten tank landing craft, still in service 
from the fast war, which are not fast enough 
or adequate for their purpose. The former 
are of about 3000 tons fitted with bow doors 
which open and allow a ramp to be lowered. 
The latter are similar but much smaller 
between 400 tons and 900 tons—and can be 
modified as necessary to carry troops, or 
rocket batteries and guns to provide close 
support on landing. Vessels of this type are 


indeed an essential adjunct to the Commando 
carrier. Surveying ships, boom defence 
vessels, and maintenance, repair and depot 
ships of various types also provide an 
essential but little known part of the strength 
of the Royal Navy. 
SUBMARINE AND ANTI-SUBMARINE 
SITUATION TO-DAY 

Excluding two experimental underwater 

vessels and two midget craft, the Royal 
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Navy now has some fifty-one submersibles 
built and twelve more building. These 
submersibles—which for the past sixty years 
have been incorrectly called submarines— 
are driven by diesel engines on the surface 
and by electric motors when submerged, 
They normally navigate and make passages 
on the surface, submerging only as and when 
required to carry out the tasks given them to 
do. They are first rate vessels and over the 
years their performance both on the surface 
and submerged has been greatly improved, 
By the end of the war the Germans were 
building submersibles—type XXI—with extra 
large battery power giving them a submerged 
speed of 15 knots to 16 knots for about an 
hour and up to 5 knots for four or five days, 
A number of British wartime submersibles 
have been streamlined and equipped with 
more powerful batteries to give them 
a better submerged performance and 
the sixteen “‘ Porpoise” and ‘“ Oberon” 
classes, laid down since the war (seven are 
already in service), are much superior to the 
German type XXI. They are fitted with both 
air and surface warning radar which can be 
operated at periscope depth and are equipped 
with air-conditioning and sea-water distilling 
plants, oxygen replenishment facilities and 
carbon dioxide and hydrogen eliminators to 
enable them to carry out a submerged patrol 
lasting several days. The Snort tube, 
enabling submersibles to use their diesel 
engines for recharging batteries when at 
periscope depth, is also part of their equip- 
ment. But radar and other new methods of 
detection have now made the Snort tube of 
much less value. 

The submersible, however, is now begin- 
ning to be replaced by the genuine sub- 
marine with a nuclear power plant and tur- 
bine engines. She can and will remain wholly 
and permanently submerged until her return 
to harbour, with a speed as fast as the 
fastest surface ships. The small compact 
nuclear power plant in a submarine requires 
enriched uranium and is thus likely to remain 
very costly for some years. But already the 
United States has fifty-three of these 
vessels built, building or authorised; Russia 
has started to build them; and. Britain 
launched her first H.M.S. “ Dread- 
nought ’’ — on Trafalgar Day (Fig. 9). To 
expedite her construction, the design of the 
“Dreadnought” has been based on that 
of the United States “* Skipjack ’’—a very 
fast “* hunter killer * submarine—and has an 
identical nuclear power and steam raising 
plant purchased from America. Vickers- 
Armstrongs are building her and Rolls- 


Fig. 7—H.M.LS. ‘‘Tenby,”’ 2200 tons. A fast ‘“Whitby”’ class anti-submarine frigate completed December, 1957 
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Fig. 8—H.M.S. ‘‘ Brave Borderer.”” 


Royce are installing the propulsion machin- 
ery. The “ Skipjack’s” hull shape, com- 
bined with nuclear propulsion, gives her a 
very high speed. It is in the form of a whale 
with a rounded instead of a flat-topped deck 
and with the bow diving planes transferred 
to the conning tower. We may expect the 
“ Dreadnought ” to commission for service 
in 1962. A second submarine of the ** Dread- 
nought *’ type—but somewhat larger—is also 
being built by Vickers-Armstrongs (Ship- 
builders), the construction and installation 
of the propulsion machinery being carried 
out by Vickers-Armstrongs (Engineers). 
Rolls-Royce and their associates will be 
responsible for the nuclear steam-raising 
plant. The design of the reactor is to be 
similar to the “ Dreadnought’s,” but will 
incorporate certain British features. To judge 
by American figures, these two vessels are 
each likely to cost round about £20,000,000. 
There has in this connection been a good deal 
of discussion whether Britain should not 
follow the example of the United States and 
build much larger submarines of between 
5000 tons and 6000 tons, costing twice as 
much as the “‘ Dreadnought”’ and capable of 
launching, when submerged, sixteen ballistic 
rockets, as a contribution to the deterrent. 
But as a temporary measure—to cover the 
next ten years—the Government has an- 
nounced its intention of adopting the air- 
launched ballistic rocket “* Skybolt.” 

As the cooling liquid for a submarine-type 
reactor also acts as the moderator, the pipes 
through which it passes to the steam gene- 
rator, or boiler, the pumps which maintain 
the flow and the boiler must all be surrounded 
with protective material to safeguard the 
crew from radiation. The reactor itself also 
has a special protective casing of its own to 
allow the crew access to the compartment 
when the reactor is not in operation. Experi- 
ence has proved that the risk to the crew is 
negligible. It is worth noting that a large 
nuclear propelled submarine of the United 
States Navy—the “ Triton,” used for radar- 
picket duties—has remained totally sub- 
merged for a period of eighty-four days. 
The heavy cost of the nuclear-powered 
submarine is thus the only consideration to 
be weighed against her great advantages, 
since patrol vessels of this type can now be 
constructed with a displacement of only 
2000 tons—a little more than that of the 
ordinary submersible. Mention must also 
be made of the Inertial Navigation System 
which enables these vessels to navigate 
accurately under water. It consists essentially 
of an assembly of very accurate gyroscopes 


A 59-knot patrol boat, powered by three 
** Proteus ’’ gas turbine engines 





Fig. 9—H.M.S. ** Dreadnought,’’ about 3000 tons. 





Britain’s first nuclear- 


powered submarine launched at Barrow, Trafalgar Day, 1960 


and accelerometers with associated servo- 
amplifiers, arranged and interconnected to 
form an accurate gyro-compass with a 
stabilised horizontal platform. When neces- 
sary the position of the submarine can be 
checked by the simple process of exposing 
the periscope aerial at one of the pre- 
arranged times and obtaining cross bearings 
from two wireless stations. The Inertial 
Navigation System is very costly. But it is 
completely automatic, invulnerable to detec- 
tion and jamming, and independent of 
ground-based aids. 

Britain’s submersibles are stationed in the 
United Kingdom, Malta, Sydney, Halifax 
and Singapore. The two experimental vessels 
have no armament and are used for training 
anti-submarine personnel in operating against 
high-speed submarines. They have a closed 
cycle engine, using as a source of oxygen. 
hydrogen peroxide, which the Germans had 
hoped to develop to give a submerged speed 
of 25 knots for about six hours. The chemical 
is carried in plastic bags in liquid form and 
after decomposition in a catalyst the oxygen 
component is burnt with fuel oil, and the 
resultant gas, passes to the turbine in the 
form of superheated steam mixed with CO,. 
Midget submarines are, as their name 
implies, very small craft of 35 tons whose 
task is to cut their way through an enemy’s 
net defence—which can be pierced by a 
frogman diver from the midget—and to 
place large explosive charges under the hull 
of an enemy vessel. 

Anti-Submarine.—Since radar is of no 
value against a submerged submarine, the 
problem of defence against the nuclear 
powered submarine depends primarily on 
increasing the range of detection devices. In 
the 1930s, the effective range of the asdic 
was about 3000 yards and it is very satis- 
factory that the First Lord has emphasised 
that its range has increased five times since 
the war. Thus, even nuclear powered sub- 
marines will find it difficult to close a ship to 
attack her, particularly if they use their high 
speed which gives a clearly defined hydro- 
phone effect in the asdic installation, increas- 
ing as the speed increases. Even the modern 
version of the torpedo—a homing missile- 
would require to be fired well within the 
present limit of asdic range. It must also 
be borne in mind that the rocket launching 
submarine and the minelayer would not 
want to come within range of a surface 
vessel’s asdic and, with the aid of their own 
asdic installation when submerged, would 
ensure that they did not. Another of the 
difficulties of defence is due to thermal layers 


from the mixing of waters of different density 
and temperatures. The presence of these 
layers has a marked effect on the passage of 
sound or supersonic waves. A submarine 
can, in fact, take refuge in a thermal layer of 
water where she would be immune from 
detection. It is this disadvantage of the 
asdic which makes it so necessary for Britain 

in the face of the Soviet submarine menace 

to build hunter-killer “* Dreadnought ”’ 
submarines. An underwater vessel, being 
able to transmit or listen at any depth, and 
provided with the latest asdic and hydrophone 
listening gear, is thus much better fitted for 
anti-submarine work than is a surface ship. 
Patrolling at low speed in waters through 
which a hostile nuclear submarine is likely 
to pass, she has a good chance of detecting 
her. 

Though the effectiveness of the anti- 
submarine aircraft has been much reduced 
by the nuclear submarine’s ability to remain 
totally submerged for as long as desired, the 
helicopter has done much to make it good. 
A squadron of helicopters hovering over a 
“* submarine area ’’ can drop around the area 
a number of sono-buoys—cylindrical shaped 
buoys containing a small hydrophone and a 
wireless transmitter which transmits to the 
helicopter, or monitoring ship, the noise of 
a submarine’s propellers picked up on the 
hydrophones. A helicopter can also lower 
an asdic set on a cable to a depth below the 
surface thermal layer, which may extend to a 
depth of 300ft, and listen for echoes. Both 
helicopters and aircraft, it should be noted, 
are better able than surface vessels to detect 
a submersible’s Snort tube by radar. Another 
method of detecting underwater vessels is 
by using a sensitive magnetic detector which 
picks up the magnetism from their steel 
hulls. Anti-submarine weapons have devel- 
oped to a marked degree concurrently with 
detection devices. The most effective of all 
is the nuclear depth charge (there could be 
no objection to the use of nuclear weapons 
against naval forces at sea) which must be 
dropped from an aircraft, since its destruc- 
tive area is so wide that no surface ship 
could get away from it in time. The war- 
time depth-charge—a canister containing 
up to 500Ib of Minol, with detonation 
controlled by a preset hydrostatic valve—is 
now launched from an ahead throwing 
weapon to prevent the hunting ship losing 
asdic contact as the target passes under the 
ship. A more efficient successor to that 
weapon is known as the “ Limbo,” auto- 
matically laid and trained by the asdic 
operator by remote control, which hurls a 
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pattern of projectiles ahead of the attacking 
vessel in contact. The projectiles are auto- 
matically set to the depth required before 
firing—the depth being staggered to deton- 
ate above and below the calculated depth of 
the submarine. Another effective weapon is 
the homing torpedo—or guided missile. 
Various kinds of homing torpedoes are 
available for firing from submarines, ships 
and aircraft. No details are available of 
British types, but some particulars of the 
U.S. Navy’s torpedoes are available. The 
*“ Asroc”’ is an electrically driven acoustic- 
homing missile the vehicle portion of which 
consists of a large solid-propellant rocket 
motor mounted in tandem behind it. The 
complete torpedo is launched from a rail 
which is trained like a gun tg the precise azi- 
muth and elevation required, while the cut- 
off of propulsion is timed to give the correct 
range. After burn-out, the torpedo sepa- 
rates from the rocket and, after deceleration 
by parachute, enters the water and homes on 
the target. Range is reported to be about 
4000 yards. 


THE FLEET AIR ARM 


Has the Fleet Air Arm any future? Will 
Britain build any more aircraft carriers? 
When discussing these questions it is essential 
to keep in mind the following basic facts. 
£1600 million is about the maximum defence 
budget which Britain can afford. Whatever 
the duties of the Fleet Air Arm in maritime 
operations may be, its primary task under 
modern conditions is to act as a mobile 
“fire brigade” to quell a disturbance 
overseas. This requires Commando carriers 
and also ordinary carriers to provide air 
cover for both the Marines landing by 
helicopter and troop reinforcements landing 
subsequently, pending the establishment of 
R.A.F. bases in the operational area. In 
addition to two vessels either converted or 
about to be converted as Commando 
carriers, Britain has five carriers of various 
sizes and all seven were laid down during 
or before the war. The latest, H.M.S. 
“ Hermes,” 23,000 tons—completed a year 
ago at a cost of £18,000,000—is the minimum 
size of carrier required to operate the Royal 
Navy’s five types of aircraft either in or 
shortly to be in service. Apart from the 
two Commando carriers, they all have 
up-to-date facilities for operating aircraft 
angled deck, steam catapult, &c.—but their 









hulls will be beyond economic maintenance 
by 1970--the year when it seems likely that 
the responsibility for providing the British 
contribution to the deterrent will be trans- 
ferred from the R.A.F. to the Royal Navy. 

It is these basic considerations which 
suggest that the future of the Fleet Air Arm 
is bound up with a major question requiring 
early discussion in Parliament. Is _ the 
British contribution to the deterrent to 
continue to receive priority after 1970 when 
the naval vehicle—whether submarine or 
surface ship—for delivering it will be much 
more expensive than the V-bomber? 

In the meantime, allowing for two carriers 
normally refitting and two Commando 
carriers, the remaining three carriers are 
clearly inadequate to provide both for 
“ brush-fire *’” wars and wars on a lesser 
scale than total. The “Scimitar” day 
fighter (Fig. 10), and the “Sea Vixen” 
all-weather fighter squadrons provide the 
high-speed, high-altitude interceptor aircraft 
required to attack a bomber with its 
stand-off bomb hundreds of miles distant 
from the target while the new low-level, 
long range strike fighter NA 39—now 
called the “ Buccaneer,” (Fig. 11)—when 
available should prove most effective against 
ship targets and shore targets in coastal 
areas. All three types of aircraft are capable 
of acting in the strike role and delivering 
nuclear missiles within the tactical range. 
The future of the naval strike fighter, how- 
ever, seems to lie in the development of 
V.T.O.L. principles (Vertical Take-off and 
Landing). It is already embodied in the new 
shore-based Hawker P. 1127 aircraft whose 
Bristol Siddeley BS53 ducted fan engine is 
so arranged that its direction of thrust can 
be altered at will. The P. 1127 will thus use 
the same power unit for vertical take-off 
and landing and for cruising flight, so 
avoiding the waste of power of the helicopter 
with its rotor blades travelling a much 
greater distance than the body of the machine. 
Apart from the Airborne Early Warning 
Fairey “ Gannet,” the only remaining 
type of aircraft in use by the Fleet Air Arm 
is the helicopter, which has largely replaced 
the fixed-wing machine for anti-submarine 
work. The “ Whirlwinds”’ now in service 
both in the Commando carrier “* Bulwark ” 
and for anti-submarine work are being 
replaced by the Westland ** Wessex,” the first 
two of which were delivered to the Navy in 





Fig. 10—‘‘ Scimitar ’’ day-interceptor fighter 
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April. Powered by a single Napier “‘Gazelle” 
gas turbine engine rated at 1450 s.h.p., they 
carry equipment both for detecting and 


destroying submarines. Another but smaller 
type of helicopter is the Saunders-Roe P. 
531, which has been successfully tried out 
for use in anti-submarine frigates. The 
Fleet Air Arm, it should be noted, continues 
to produce new facilities for improving the 
operational efficiency of N.A.T.O. carriers, 
To the angled-deck, the steam catapult, the 
mirror landing sight and the omnibus 
three-D radar has now been added a device 
which enables a ship’s aircraft to be rapidly 
aligned into position for engaging the hook 
at the inboard end of the steam catapult. 


RESEARCH AND DEVELOPMENT 


Rightly or wrongly the British Fighting 
Service Departments aim to keep secret the de- 
velopment of new weapons and fighting equip- 
ment until they have been fully tried out 
and are in general use in the Armed Forces. 
In this respect the “ Silent Service ” certainly 
justifies its name. For the Admiralty 
announcements on the subject are little more 
than generalities and platitudes such as “a 
balanced programme of research and develop- 
ment in all fields of importance to the 
Navy is being pursued.” In fact, a 
considerable proportion of the Admiralty’s 
scientific personnel is engaged on the develop- 
ment of new weapons and equipment and 
the current year’s Estimates provide a 10 
per cent increase on the money allocated for 
research and development last year. Parti- 
cular importance is attached to the require- 
ments of the submarine nuclear propulsion 
programme ; and the reactor for Britain's 
second nuclear powered submarine will 
incorporate new features different from the 
“* Dreadnought’s *’ reactor which is entirely 
of American design. The shore prototype 
for future British submarines is under 
construction as a test reactor at Dounreay. 
It will provide essential facilities not only 
for the development of British submarine 
reactor equipments but also for the training 
of naval and civilian personnel concerned 
with nuclear propulsion. Studies are also 
being made into the possibilities of nuclear 
propulsion for surface warships, but one 
may assume that these studies deal in general 
terms with the feasibility of such a project. 
Bearing in mind that the main advantage 
given by nuclear propulsion to surface ships 
is prolonged endurance at high speeds, the 
underwater vessel must continue to receive 
priority. The Admiralty continues to take 
an interest in the current studies of nuclear 
propulsion for merchant ships, but with 
the transfer to the Ministry of Transport of 
the responsibility for merchant ship building 
and repairs, these studies are now being 
continued under the sponsorship of that 
Ministry. 

Collaboration in research and develop- 
ment with Commonwealth countries and 
other Allies continues to improve, the United 
States Mutual Weapons Programme pro- 
viding valuable assistance. Collaboration 
with these countries saves much time, 
manpower and money. Special attention is 
being given to counter-measures to the fast 
submarine. The Underwater Weapons 
Establishment and the Underwater Detection 
Establishment, both at Portland, were 
amalgamated on October | last year into 
one research and development establishment 
known as the Admiralty Underwater 
Weapons Establishment. Underwater detec- 
tion devices of improved performance are 
now coming forward, particularly in the 
sphere of asdics. Moreover, the small 
helicopter carrying an anti-submarine weapon 
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Fig. 11—A ‘* Buccaneer *’ low-level long range strike fighter operating from the ** Ark Royal ”’ 


and operating from a frigate will extend a 
small ship’s killing range to match the 
steadily increasing detection ranges. The 
Admiralty is also making much progress in 
the design of special valves of great reliability 
for use in radar, communications and guided 
missile control systems—a sphere in which 
it acts as co-ordinator and agent for all 
three Fighting Services. Though the majority 
of Britain’s new minesweeping vessels are 
laid up in reserve substantial improvements 
have been made in minesweeping equipment. 
A small British minesweeper spent the first six 
months of the year in demonstrating to the 
United States and Canadian Navies a new 
device for detecting underwater objects and 
also improved mine warfare equipment which 
is to be installed in British minesweepers. 


MAINTENANCE AND ADMINISTRATION 

Faced with higher prices and wages, the 
reduced value of money and the development 
and production of extra and much more 
expensive equipment required by ships in 
service to-day, the Admiralty continued 
during 1960 its policy of reorganising, and 
where possible economising in the afloat and 
shore support of the Navy to maintain the 
strength of the operational fleet. Con- 
currently, particular attention has been paid 
to improving living conditions and reducing 
maintenance effort in all new ships and in 
those which have been modernised or 
converted. Improvements in living condi- 
tions include the fitting of bunks instead of 
hammocks ; centralised messing ; the pro- 
vision of bookshelves, drinking-water coolers 
and refrigerators ; and the fitting of air- 
conditioning equipment where practicable 
and desirable. Equally, building work begun 
or continued ashore has by no means been 
confined to new wireless stations, moderni- 
sation in the dockyards and storage depots 
and other measures for improving fighting 
efficiency. It has included new and 
modernised single living accommodation at 
air stations and training establishments and 
also 1300 married quarters under con- 


Struction, additional to the 7000 already 
built for the Navy since the war. 

Afloat 
efficient, thus 


support is being made more 
increasing the operational 


availability of warships, by the moderni- 
sation of repair, maintenance and depot 
ships and by the replacement of eleven of 
the Navy’s older 12,000-ton oil tankers by 
seven modern tankers, each of 18,000 d.w. 
ton capacity, chartered from the trade for 
periods of up to twenty years. The 
Admiralty uses its own tankers to freight 
the oil required by the Royal Navy, but the 
tankers built during or before the last war 
are reaching the end of their economical 
lives and twenty-two of these 12,000 d.w. 
ton vessels have been or are being disposed 
of. The chartered tankers—which have 
since been assigned names in the “ Leaf” 
class—will be manned and maintained by 
the Admiralty as is the case with all Royal 
Fleet Auxiliaries, flying the Blue Ensign and 
manned by civilian crews, which replenish 
ships at sea all over the world with fuel, 
ammunition, provisions and stores. The 
organisation of the Royal Fleet Auxiliary 
Service has also been improved in respect 
of habitability, size of complement and pay 
and conditions of service and for the first 
time the rank of Commodore, Chief Engineer 
of the Royal Fleet Auxiliary Service has 
been introduced. 

Reductions and economies in shore support 
have continued in 1960 in accordance with 
present policy. Following the transfer of 
Malta Dockyard to a private firm and the 
closing of Hong Kong Dockyard in 1959, 
the run down of Sheerness Dockyard was 
completed in March and the dockyard 
area has since been sold for commercial 
development to Building Developments, Ltd. 
Though the number of ,commercial ships 
repaired in Malta Dockyard since the 
take-over by Bailey (Malta), Ltd. has been 
greater than anticipated, the conversion of 
the Admiralty yard to merchant ship repair 
work has been held up by a revised and much 
enlarged conversion scheme submitted by 
the firm nearly a year ago. In addition to 
the £6,000,000 already promised to the firm 
by the Government, the revised scheme 
providing for the repair of tankers up to 
80,000 tons—will require an additional 
£2,000,000 and Bailey (Malta), Ltd. refuse 
to proceed without it. The scheme for the 
reorganisation of dockyards on a functional 











basis is now almost complete at Chatham 
and yard services work has been combined 
under a single head ; new techniques for 
the detailed control of work have been 
installed ; and it is expected that a pro- 
duction manager will have taken over all 
production duties by the middle of this 
year, when the changes in top management 
will be practically complete. Rosyth will 
follow Chatham in reorganising and a 
general manager designate has been designa- 
ted to take up his duties in April. It is of 
interest to note that a flexible jetty is to be 
built at Rosyth Dockyard, for berthing ships 
up to the size of cruisers, costing £250,000. 
It will have a few inches of movement when 
ships come alongside and will also “ give ” 
slightly to the motion of moored vessels in 
a heavy sea. Mention must also be made 
of the launching of the new Admiralty 
Floating Dock, 400ft in length, in March, 
to be used initially: in fitting out the 
nuclear submarine “ Dreadnought” and 
capable of lifting all existing destroyers 
and frigates. The dock has accommodation 
for about 200 men. 

Following the reorganisation of the Admi- 
ralty begun in 1959, a new Department of 
Navy Works, under a Director General, 
came into force at the beginning of this 
year. The new department has absorbed 
that of the Civil Engineer-in-Chief and 
assumed responsibility for electrical and 
mechanical engineering work in naval shore 
establishments other than in the dockyards. 
The management of the dockyards is thus 
able to concentrate on the task of ship 
repairing. Work study continues to make 
substantial progress and there are now 
fourteen active and fully trained teams 
working in the Fleet. Outside that work 
study organisation, specially selected and 
trained personnel within each department 
employing large numbers of civilian indus- 
trial staff are also operating as work study 
teams. Despite much criticism from the 
Opposition in Parliament the Admiralty has 
sold the firm of S. G. Brown, Ltd., Precision 
Engineers, to de Havilland Holdings, Ltd., 
after agreement that the continuance of 
British control should be safeguarded. By 
the middle of this year all the major functions 
of the Royal Victoria Yard, Deptford, 
will have been transferred elsewhere and the 
land and buildings vacated will be sold. 
The yard has been the Admiralty Victualling 
and Naval Stores depot since 1742. 


PERSONNEL 


The Navy Estimates provide a personnel 
vote (Vote A) for a maximum strength of 
102,000 during the current financial year. The 
Royal Navy has seldom had much difficulty 
in obtaining the required number of recruits 
and the present general position continues to 
be satisfactory. The number of applicants of 
up to 16} years is well up to requirements, 
but there is some difficulty in the older 
categories. Particularly gratifying features 
are the large increase in artificer apprentice 
recruits and the substantial improvement 
in the rate of re-engagements for pension. 
During the year ended April, 1960, the 
re-engagement rate increased to 65 per cent 
for R.N. ratings (the highest since 1936) 
and to over 40 per cent for Royal Marine 
other ranks. There is, however, a regrettable 
shortage of suitable applicants for direct 
entry cadets to the Britannia Royal Naval 
College, Dartmouth. In particular, there 
is still a marked disparity between the number 
of Public School boys and State Grammar 
School boys selected for officer cadetships, 
despite what has been done recently 
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headmasters’ conferences, &c.—to emphasise 
the advantages of a naval career. In a 
further effort to widen the field of suitable 
applicants, the Admiralty has again changed 
the conditions for entry and subsequent 
training of naval cadets, the first entry into 
Dartmouth under the new scheme being in 
September. After that date there will be 
only one annual entry for boys between 
seventeen and nineteen instead of the 
present three. The educational standards 
required for Dartmouth cadetships are to 
be raised and among the most notable 
features of the revised scheme is_ the 
restoration of the midshipman’s time 
at sea. Five G.C.E. passes will be required, 
including two at “A” level, and interviews 
and aptitude tests will replace the present 
Civil Service Examination which is to be 
abolished. The Dartmouth Course will be 
extended from three to tour years, the first 
two of which will be devoted to practical 
naval training, including one year at sea 
with the Fleet as midshipmen. After this 
period, the young officers return to Dart- 
mouth for further courses lasting two years. 
Engineering and Electrical specialists will be 
given a degree course in electrical and 
mechanical engineering under arrangements 
now made with London University, in 
addition to those already made with Cam- 
bridge and other universities. Seamen and 
Supply officers will be given a concentrated 
academic course lasting one year. 

The Admiralty has now introduced an 
additional method of entry for officers in 
the seaman specialisation branch by offering 
short service commissions to suitably quali- 
fied young men between the ages of seventeen 
and twenty-three. It is hoped that the 
scheme will appeal to a variety of young 
men who will include ratings of the Fleet, 
R.N.R. officers and lads who cannot attain 
the academic standards required for the 
General List. Applicants will need to have 
five “O” level G.C.E. passes and if 
successful will, in the first instance, be 
appointed for ten years on the Active List, 
followed by four years on the reserve, with 
the right to leave after five years with a 
reduced gratuity. Entering as cadets and 
completing their initial training at the 
Britannia Naval College, they will be appoint- 
ed as midshipmen for twelve months’ training 
at sea. Promotion to commissioned rank 
follows according to age and progress of 
training. Permanent commissions on the 
Supplementary List will be offered to a 
proportion on completion of eight years’ 
service. Officers leaving after ten years’ 
service receive a gratuity of £1550. A new 
scheme for the training of Upper Yardmen 
officers promoted from the lower deck—is 
also to start in September. Selected ratings 
under twenty-one will take a two years’ 
academic course at Dartmouth leading to 
“A” level G.C.E. passes in mathematics 
and physics. After one term at Dartmouth 
and a successful interview, they will be 
promoted to cadet. At the end of their 
two year course they will be promoted 
midshipmen and join the Fleet at sea. 
Thereafter their training merges with the 
direct entry midshipmen. Similarly, the 
scheme of training Royal Marine other 
ranks for promotion to officers is being 
revised. They are to be selected at a much 
younger age and facilities are to be provided 
to enable them to qualify educationally. A 
new type of adult entry for mechanician 
apprentices has also been introduced, initial- 
ly for electrical duties in the Fleet Air Arm. 
Two and a half years’ initial training will be 
followed by 24 years’ practical training in 
H.M. ships and establishments. 
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Nuclear Power Progress in 1960 


By R. E. STRICKLAND, M.A.* 


HE year 1960 has seen the emergence 

of civil nuclear power from a_ research 
phase into that of a massive commercial 
industry. In the United Kingdom, the 
current construction programme _ includes 
six major nuclear power stations with a 
guaranteed combined output of over 
2500MW. The estimated 1960/61 annual 
capital expenditure of the Central Electricity 
Generating Board on nuclear power is well 
over one-third of the Board’s total budget. 
Including the recent contract awarded by 
the C.E.G.B. for a S580MW station at 
Sizewell (where work is expected to 
begin early in the Spring), by 1965 these 
stations will provide nearly 20 per cent of the 
total electricity generated in the United 
Kingdom. In the United States, a startling 
feature of the 1960 nuclear scene, albeit of 
military connotation, has been the authori- 
sation of funds for sixteen nuclear sub- 
marines, bringing the total on order to over 
fifty, of which some twenty have already 
been launched. 


BRITAIN’S NUCLEAR POWER PROGRAMME 
This volume of activity has, however, 
been accompanied by a _ heavy financial 
burden for those countries and organi- 
sations which have taken nuclear power 
seriously. Indeed one of the most striking 
features of the past year has been the growing 
realisation of the political and economic 
difficulties ahead. The outstanding example 
of this in the United Kingdom was. the 
announcement by the Government in June 
of a substantial cut in the nuclear power 
programme. Due to a surplus of coal, to 
improved prospects in the supply of oil, 
and to a general cut in capital expenditure, 
the target set in October, 1957, of SOOOMW 
by the end of 1966 (which itself was a set- 
back from an earlier target), has been put 
back by two years. The Generating Board 
says this will mean that orders for the 
additional stations required by 1968 will 
probably be placed about once a _ year. 
Serious though the cut is, particularly in 
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its effect on the timing of the next two 
stations at Oldbury and Wylfa Head, and 
on the commercial exploitation of the 
advanced gas-cooled reactor. it is in fact no 
more than an inevitable confirmation that 
the programme has fallen well behind-hand, 
In any case, the volume and quality of 
current work is substantial. 


Sizewell and Dungeness.—The two most 
recent C.E.G.B. contracts announced last year, 
for Sizewell and Dungeness, are for stations 
with the same basic design as earlier stations, 
However, many engineering advances are 
incorporated which, in the face of severe 
escalation and the additional expenditure on 
instrumentation, have resulted in remarkable 
reductions in the capital cost of the complete 
station: this has been reduced to about 
£100 per kW. A particular feature of 
Sizewell is the compactness of the station 
lay-out, and the use of only two turbines, 
each of over 300MW capacity. Compared 
with the four-reactor Calder Hall design, 
Sizewell will send out four times as much 
electricity from a plant occupying one-third 
of the area. Dungeness, on the other hand, 
is notable for its very high thermal efficiency, 
of the order of 33 per cent. Work also 
Started last year at Dungeness on con- 
struction for the cross-Channel cable which 
is to connect the British 275kV Supergrid 
with the 225kV French network at Boulogne. 
With converter stations at each end of the 
d.c. cable, this project will permit profitable 
transfer of large quantities of power. 


Hinkley Point, Trawsfynydd and Hunters- 
ton.—Good progress has been made at the 
C.E.G.B. sites for the SOOMW stations at 
Hinkley Point in Somerset and at Traws- 
fynydd in North Wales, at both of 
which construction is on schedule. At the 
South of Scotland Electricity Board’s site 
at Hunterston, where construction has 
suffered some heavy set-backs, much ground 
has been made up in the latter part of the 
year and commissioning should be less than 
a year behind schedule. Civil engineering 
work on the reactor structures and turbine 





Fig. 1—Hunterston nuclear power station under construction (South of Scotland Electricity Board). This view 
shows the turbine hall and two reactors as seen from the north 
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Fig. 2—Bradwell nuclear power station with 275kV supergrid lines and switching station. (Central Electricity 
Generating Board) 


hall is virtually complete (Fig. 1), and the 
reactor vessels have been fabricated. Most 
of the ancillary buildings are well advanced, 
and the administrative buildings have already 
been occupied by S.S.E.B. permanent staff. 
Berkeley and Bradwell.—Constructional 
work on the civil stations at Berkeley and 
Bradwell (Figs. 2 and 3), which began in 
1957, has been completed. The graphite 
cores, which had to be re-designed, have 
been placed in the first reactors, and a 
three-month commissioning period has 
begun. The first delivery of fuel is being 
undertaken from the A.E.A.’s new fabrication 
plant at Springfields. Permanent C.E.G.B. 
operational staff are now resident, and much 
attention is paid during training to problems 
of kinetic behaviour. A simulator has been 
installed at the recently inaugurated C.E.G.B. 
laboratories at Berkeley : it represents the 
complete station, and familiarises the staff 
with responses to possible fault-conditions. 


Figs. 3 and 4. (Left)—Berkeley nuclear power station (Central Electricity Generating Board). 
moderator of No. 1 reactor, placed in position on the fixed support 
Reactor being built at Windscale. The photograph shows the charge tu 


UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 

Associated with the power-generation pro- 
gramme itself are the ancillary programmes 
for the production of fuel elements, and 
their subsequent re-processing after irradia- 
tion. The growth of these ancillary pro- 
grammes, which are the responsibility of 
the newly-formed Production Group of the 
U.K.A.E.A., indicates the formation of a 
great civil production industry. A second 
uranium plant at Springfields, incorporating 
a unique fluidised solids dryway process, is 
being completed : it will have an ultimate 
fuel element production capacity of 3000 
tons per year. A new separation plant 
costing £8,000,000 is under construction at 
Windscale and is scheduled for operation 
in 1963, when the first fuel elements from 
Berkeley and Bradwell will have been 
discharged. An expensive experimental 
facility, for the remote examination and 





This picture shows the first four locational graphite blocks for the 
s in the angle of the quadrant formed by the straight-edges. (Right)—The Advanced Gas-cooled 
bes being welded into the 4in thick steel in the dome of the pressure vessel 
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testing of these irradiated C.E.G.B. elements, 
is also under construction at Windscale. 

The activities of the U.K.A.E.A. in total 
continue to expand at about the same rate as 
before. Although the net sum (£90,000,000) 
voted by Parliament for 1960/61 was some 
15 per cent lower than the previous year, the 
gross estimate for capital expenditure was 
up by about 10 per cent, the difference being 
made up by the sale of fuel elements, 
consultants’ fees, &c. The Industrial Group 
alone has a staff of 20,000, of which about 
half are operational staff. With the four- 
reactor station at Chapel Cross coming up to 
full power this year, and with Calder Hall 
continuously operating as a highly efficient 
production unit on a normal industrial basis 
instead of as a prototype plant, the military 
production side has become stabilised and its 
operation largely a matter of routine. 

A.G.R.—In the field of reactor engineering, 
the most important development is the 
£9,000,000 construction project at Windscale 
for the Advanced Gas-Cooled Reactor 
prototype (Fig. 4) which is due to be com- 
missioned this year. If successful, the A.G.R.., 
leading to higher efficiencies and lower 
specific costs, may be the next step in the 
commercial exploitation of nuclear power. 
Early last year, Sir Christopher Hinton 
said that the C.E.G.B. may order an 
A.G.R. station, possibly of 400 MW 
capacity for commissioning around 1960. 
The cut in the programme has changed this 
requirement and, moreover, two technical 
doubts remain. First, the uncertainty con- 
cerning the fuel element cladding material 
appears to be unresolved. Beryllium is 
losing favour and it seems that the first charge 
will be predominantly clad in stainless-steel. 
Second, the uncertainty about the graphite — 
CO, reaction casts doubts on the long-term 
integrity of the moderator. 

It was because of this latter uncertainty 
that it was decided in 1958 to develop a 
steam-cooled heavy-water design up to the 
prototype stage as an alternative to the 
A.G.R. : an official statement on the present 
status of this project is now overdue. 


Fast Reactor.—The Dounreay Fast Reactor, 
on which such hopes were placed when 
work started in 1954, and which went critical 
at the end of 1959, eighteen months behind 
schedule, is still experiencing grave difficulties. 
Operation at power is not now envisaged for 
some time, although its ultimate success is still 
considered essential to a healthy nuclear indus- 
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try. The D.F.R., has been officially relegated 
to the status of an experiment, as plans are 
being formulated for a prototype fast reactor. 
D.F.R. will bear the same relationship to this 
prototype as B.E.P.O. has done to Calder 
Hall, although the analogy holds only in 
concept and not in cost. 

A zero energy fast breeder reactor 
called “* Zebra” is being built at the newly 
inaugurated Atomic Energy Establishment at 
Winfrith Heath. 

Winfrith—The Atomic Energy Establish- 
ment, Winfrith, Dorset, was set up in 1959 as 
a result of a major reorganisation of the 
U.K.A.E.A. Research Group, and is being 
rapidly consolidated, partly by the transfer 
of a number of sub-critical and critical 
assemblies from Harwell. Emphasis is 
placed on the use of oscillator techniques of 
measurement, and on the investigation of the 
reactivity of plutonium-moderator lattices. 

The principal development at Winfrith 
will be that of the reactor “ Dragon,” an 
experiment in high temperature gas-cooled 
operation, whose initiation ceremony took 
place, and whose first Annual Report 
appeared, last year. Engineering features 
include highly enriched fuel elements using 
impermeable graphite. Helium is the coolant 
and is also used for lubricating the bearings 
of the gas circulators and other moving parts 
which are totally enclosed in an all-welded 
primary circuit to prevent leakage. So far 
the project, a joint U.K.-Euratom venture, 
has been principally concerned with the 
elaboration of research programmes and the 
building up of international staff. The first 
contracts, in a 1960/61 budget of £3,000,000, 
have been placed, and work has been started 
on site (Fig. 5). 

Radioisotopes.—A further reorganisation 
in the U.K.A.E.A. relates to the arrangements 
for the production and marketing of radio- 
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isotopes, which with net sales exceeding 
£1,000,000 is becoming big business on its 
own. Cobalt-60 is already produced in 
various forms at the rate of several million 





curies per year ; comprehensive planning for 
the Radiochemical Centre at Amersham, 
and the Radioisotope Headquarters at Wan- 
tage, is being undertaken in preparation for 
the large quantities of radioactive material 
which will become available from the chemical 
separation of the irradiated C.E.G.B. fuel 
elements. 


NUCLEAR INSTALLATIONS ACT 


Another manifestation of the commercial 
basis of the nuclear industry is the increasing 
emphasis on legal and insurance matters. 
The Nuclear Installations Act came into 
force on April 1, 1960, and requires reactor 
operators to obtain licences from the Minister 
of Power or the Secretary of State for 
Scotland. Licences have been obtained by 
the C.E.G.B. for Bradwell, Berkeley, and 
Hinkley Point, and by the S.S.E.B. for 
Hunterston. The Act is also concerned with 
possible damage from radiation. In the case 
of the disposal of radioactive waste, authorisa- 
tion is required under the Act from the 
Ministries of Agriculture and Health. The 
Health and Safety Branch at Risley, which 
now has an independent status within the 
Authority, acts as the executive organ of the 
Authority’s Health and Safety Committee, 
provides inspecting services and draws up 
Codes of Practice. The Land Division of 
Lloyd’s Register of Shipping has published 
regulations for the requirements of reactor 
pressure components, and its nuclear commit- 
ments have been considerably expanded by 
means of advisory contracts, both at home and 
overseas. 


DEVELOPMENTS ABROAD 


United States of America.—The American 
nuclear scene is characterised by a determina- 
tion to hand over to industry the responsi- 
bility for a wide range of activities, notably 


Fig. 5—Reinforced concrete 
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the development of complete reactor systems 
together with the associated fuel element 
fabrication. Yet, despite this difference in 


approach, the American manufacturers, like 
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the British, do not appear to expect any 


easy profits in nuclear power. There has 
been criticism in the United States of the 
joint programme with Euratom, as a result 
of which there is neither a prospective com- 
petitive power plant nor a significant nuclear 
export market for American industry. The 
Americans have, however, had a success 
with their Power Reactor Demonstration 
Programme, which is both impressive and 
broad-based. The former largest power 
reactor in the world, at Shippingport, has 
been running successfully since 1957, and is 
at present admitting a second charge of fuel. 
Three major land-based projects went critical 
last year. The boiling water reactor at 
Dresden achieved successful full-power opera- 
tion of 1I80MW in June, taking over the 
mantle of the world’s largest power reactor 
which it will probably maintain for three or 
four years. Also operating at power last 
year for the first time are the large output 
pressurised water reactor, “ Yankee,” in 
Rowe, Mass., and the smaller fast-breeder, 
“ EBR-1I1,” at the National Reactor Testing 
Station, Idaho. 

U.S. Power Reactor Demonstration Pro- 
gramme.—Construction is complete for a 
further large power P.W.R., Indian Point, 
in New York State, and virtually complete 
for the largest fast-breeder reactor, the 
Enrico Fermi Plant at Monroe, Michigan. 
The smaller organic moderated reactor at 
Piqua, Ohio, is also nearly finished. The 
Enrico Fermi Plant is at present involved in 
a major legal controversy over the validity 
of an A.E.C. operating permit, and a decision 
is being sought in the Supreme Court, 
Developments at Piqua will also be watched 
with interest as an attractive export possi- 
bility, since it is based on the lowest-cost 
experimental reactor ever built, the O.M.R. 
Experiment. Finally, America can also now 
boast the largest reactor on order, a single 
Westinghouse pressurised-water unit with a 
designed electrical output of 360MW. 

Euratom.—The original call for positive 
action in Euratom has been muted. One 
stumbling-block is the lack of enthusiasm 
with which independent commercial organi- 
sations view the terms of the Euratom 
Charter, of which an integral part is the agree- 
ment for an open distribution of expertly-won 
knowledge. There is no justification, how- 
ever, for the view that Euratom has no 
important functions to fulfil. Its funds are 
substantial ; for example, 40,000,000 dollars 
is budgeted over the next two years for the 
development of the research centre at Ispra 
in North Italy. A large technical staff has 
been recruited, and indications are that 
Euratom may see for itself a new role in the 
development of complete reactor projects, 
which may make it easier to tempt the manu- 
facturing concerns to co-operate again. 

France. — Europe’s individual contribu- 
tions have been largely unspectacular except, 
of course, for the testing of the first two 
French plutonium bombs. Plans for a second 
plutonium separation plant have also been 
announced. French reactor development 
has suffered two minor setbacks. First, the 
steel reactor vessel of E.D.F.’s first reactor 
failed during fabrication but has been success- 
fully repaired. Second, excessive tempera- 
tures have been measured in the concrete 
reactor vessel G2 of the Commissariat A 
L’Energie Atomique. The outcome of the 
protracted deliberations of E.D.F., presum- 
ably about whether to use steel or prestressed 
concrete for the third reactor vessel at Chinon, 
is awaited with interest. 

Italy.—The Italian authorities have found 
an acceptable site for the General Electric 
B.W.R. for S.E.N.N. The Nuclear Power 
Plant Company’s 200MW gas-cooled reactor 
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Fig. 6—Latina nuclear power station, near Rome, is being built by the Nuclear Power Plant Company, Ltd. 
crane, the 200MW reactor and six steam-raising units, and the turbine hall 


at Latina has been making substantial 
progress (Fig. 6) and is on schedule for 
commissioning in 19€2. 

Germany. In Germany, the ISMW 
R.W.E.-financed boiling water reactor at 
Kahl near Frankfurt achieved criticality and 
has started its low-power commissioning 
tests. The reactor is built by A.E.G. in 
association with the American G.E. Com- 
pany, and plans are being made for stepping- 
up the power to 30MW by introducing forced 
circulation in the primary coolant circuit. 

Japan.—The only other country, besides 
the U.S.S.R., with sufficiently heavy resources 
to undertake an immediate nuclear power 
programme is Japan. The contract with the 
General Electric Company Ltd., of England, 
for a 150M W station incorporating a magnox- 
type gas-cooled reactor has been signed. 
The site, at Tokai-Mura, 65 miles north-east 
of Tokyo, has been prepared and work has 
begun. Although the use of hollow fuel 
elements is not viewed with sufficient favour 
in the U.K., the Atomic Energy Authority 
has signed a letter of intent to supply fuel in 
this form in 1962 or 1963. Japan has also 
negotiated a contract with American G.E. 
for the supply of a 13MW boiling water 
reactor. 

Nuclear Export.—Other power reactor 
export possibilities have not materialised, 
and it will be a surprise if a U.K. manufac- 
turer secures a contract this year in the 
smaller size units. From the marketing point 
of view, there is nothing to show in this 
country except Calder Hall, and this is a 
big reactor in everything but output. In 
any case, it is hardly sufficient for a manu- 
facturer to claim that information is avail- 
able from U.K.A.E.A. prototypes. Further 
anxieties, concerning the absence of fuel 
guarantees, unfavourable credit terms, and 
Authority royalty charges, depress the pros- 
pect still further. 


NUCLEAR POWER CONSORTIA 


This hardening of the export market, 
coming as it does together with the sub- 
stantial cut in the home power programme, 
is a matter of serious concern to the industrial 
consortia, particularly when these groups 
have just succeeded in building up large 


technical design staffs and facilities, and the 
accompanying manufacturing capacity. There 
is a clear indication that the consortia hope 
to meet the situation to some extent by 
developing complete reactor systems. In 
two cases, firm agreements have been made 
with American associates to develop and 
market systems based on American designs 
and experience. Two other examples of 
collaboration for the same purpose are 
between Mitchell Engineering and A.M.F. 
for land-based B.W.R.s, and the Humphreys 
and Glasgow-Babcock and Wilcox associa- 
tion on the design and sale of small P.W.R.s. 
The cut in the Government’s nuclear power 
programme has left the consortia with 
extensive and only partially usable resources, 
while the prospect of any financial return is 
such that there is little encouragement to go 
ahead on their own. 


RESEARCH REACTORS 


In the field of research reactors, on the 
other hand, activity has been more vigorous. 
Head Wrightson Processes, Ltd. is success- 
fully marketing the “ Dido”’-type heavy- 
water-moderated materials-testing reactors, 
and has concluded six contracts for their 
sale. One of these, Danatom’s DR3, went 
critical in 1960. Designs based on A.E.|I 
John Thompson’s light - water - moderated 
research reactor “ Merlin,” at Aldermaston, 
are being marketed by the Nuclear Power 
Group, and two contracts have been secured. 
“Merlin” is one of the only two indepen- 
dently-owned reactors in the United King- 
dom. The other is “Jason,” a 10kW 
research and training reactor, designed and 
marketed by the Hawker Siddeley Nuclear 
Power Company, Ltd. Two further orders 
for this reactor have been placed. One, for 
the Petten Research Centre in the Nether- 
lands, went critical in September, only seven 
months after the placing of the order, and 
this reactor is the first to operate in the 
European Common Market area. Later 
versions have been designed to the specific 
requirements of British universities. As yet, 
however, there has been no financial sanction 
for a university reactor in Britain, although 
there are thirty reactors operating in American 
universities. 


This view shows, from left to right, the Goliath 


THERMONUCLEAR RESEARCH 

Far reaching changes have been announced 
in the A.E.A.’s programme of thermo- 
nuclear research. The decision to abandon 
the project “* 1.C.S.E.”’* (a large-scale “*Zeta’’) 
did not come as a surprise. Sir William 
Penney has admitted that “if one looks 
back we went into the fusion field with too 
sudden a leap of enthusiasm.” 

NUCLEAR MARINE PROPULSION 

The British Government’s indecision in the 
nuclear marine propulsion field is a disap- 
pointment to those who take the line that 
further development can only be obtained by 
actual building and operation. The first 
tenders for a 65,000-ton nuclear merchant 
tanker were submitted to the Ministry of 
Transport in May, 1959. As a result of 
these, two types of reactor, the O.M.R. and 
the B.W.R., were selected for further con- 
sideration and enquiries were sent to chosen 
manufacturers for further tenders. These 
tenders were submitted in July, 1960, since 
when no decision has been made and no 
vote for any such construction project has 
been included in the Civil Estimates. Mean- 
while, in America, the reactors in the nuclear 
passenger ship, “ Savannah,” went critical 
and the ship is expected to undergo full power 
trials this year. The 90,000-ton nuclear 
aircraft carrier, “‘ Enterprise,” the largest ship 
in the world, powered by eight pressurised 
water reactors, was launched in September. 

Nuclear Submarines._The Royal Navy's 
first nuclear submarine, “* Dreadnought,” to 
be powered by an American reactor, was 
launched a month later. The Admiralty has 
announced a second contract for a nuclear 
submarine for service in the Fleet in 1964. 
The contract, with Vickers Armstrongs, 
includes a British reactor which is to be 
supplied by Rolls-Royce. 

THE YEAR AHEAD 

A milestone in 1961 will be the initial 
operation of the Generating Board’s first 
nuclear stations, Berkeley and Bradwell. 
This is the first step towards the achievement 
of the C.E.G.B.’s declared policy that by 
1970 there should be freedom to manoeuvre 
in a three-fuel economy. 





* Intermediate Current Stability Experiment. 
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Letters to the Editor 


YES ! THOUSANDS OF MILLIONS 
CAN BE SAVED ! 


Sir,—Since THE ENGINEER was inspired 
to re-open the whole subject of the place of 
British Railways in the traffic system of 
Britain, following the debate in the House of 
Commons, I have followed the corres- 
pondence in THE ENGINEER with great 
attention but with much disappointment. 

It is notable that those writing in support 
of British Railways ignore the real and 
inescapable issue and concentrate their 
contributions on matters which are com- 
paratively insignificant. Most of the matters 
they raise are largely technical and are 
already under research and in most cases in a 
high state of development in other parts of 
the world. 

The inescapable issue—in our free society— 
is that it is the public who decide the ultimate 
course of events. The public have decided 
that what they desire, in the environment of 
to-day, is that they shall engage in traffic by 
the form of transport which gives them 
personal choice at all times. 

The White Paper just published under the 
title ‘“‘ Reorganisation of the Nationalised 
Transport Undertakings ” is indeed a curious 
document. 

It, too, ignores any mention of this in- 
escapable issue—so far as the White Paper 
goes it might not exist! Yet, this nation and 
indeed every other highly developed country 
—claiming to be a free society—faces this 
same issue of providing sufficient and 
efficient channels through which traffic may 
freely flow. 

The means by which that traffic shall be 
conducted will be determined by what is 
most convenient to the citizen in the current 
environment. 

The proper function of Government must 
surely be to look ahead and provide those 
channels for traffic which best suit the 
changing needs of its public and avoid the 
futile activity of endeavouring to resist the 
determination of the public to engage in its 
desires ? 

The White Paper, in its opening paragraph, 
states : “In reaching their conclusions, the 
Government have been assisted by the 
advice they have received from the Special 
Advisory Group on the British Transport 
Commission.” 

But, discreetly, the unfortunate taxpayer 
is kept in complete ignorance of the nature of 
the advice tendered! We are aware that 
from the setting up of the Special Advisory 
Group the Government has _ successfully 
resisted all attempts to extract an undertaking 
that its findings would be made public ! 
‘** Theirs is not to reason why, theirs is but to 
pay and cry !!” 

All the taxpayer knows is that he and she 
are to foot the bill not only for past errors of 
judgment, on the part of those who confident- 
ly predicted only some five years ago that the 


“modernisation” of the railways would 
make them viable by 1961, but must also 
foot the bill for present losses and those 
predicted future hazards! It is not “in the 
Public Interest” (to use that much abused 
phrase) to withhold any information which 
would enable the taxpayer to form a right 
judgment upon a problem over which the 
Government has proved to be in error. 
All the more so, for the White Paper assures 
us that the Government’s aim is—* providing 
efficient services to industry and the public ! ” 
From this point on the White Paper falls 
back upon a tedious repetition of a series of 
assertions and outworn clichés unsupported 
by any evidence, let alone proof. Its few pages 
totally ignore the fact that so recently as on 
October 26, 1960 Mr. John Hay—The Joint 
Parliamentary Secretary to the Ministry of 
Transport—replying to the debate on British 
Railways, made a number of most significant 
observations, which it is as well to recall 
now. He said : “ But what disturbs us—a 
matter on which we are not sure—is whether 
the railway which is then created will be 
viable ....” ‘* We know that already nearly 
60 per cent of all goods traffic goes by road 
instead of by rail. Since 1952 the total 
volumn of goods carried by road has risen by 
as much as a quarter. Allied with this has 
been the increase in personal passenger travel 
by road... .” “* To-day, people in Britain, as 
in other highly developed countries, want to 
use private transport. They want to use it for 
their goods and for themselves... .” “* We 
must study the reasons why there has been 
this phenomenal growth in private goods 
transport over the years....” “Is it really 
desirable to force this traffic back on the 
railways ?....” “I do not think that we 
would be wise to try and stem the tide of 
private transport....” “Our job is to 
accommodate it and to adjust the public 
transport system to fit....” “* What is 
inefficient and wasteful is to try somehow 
desperately to maintain the public transport 
system in the same rigid pattern as it had 
twenty-five or fifty years ago....” “It is 
what people want that counts. The Trader 
will send his goods by his own transport or 
by road in preference to rail... . because he 
knows that it will be more efficient and 
perhaps more profitable for him.” Not a 
word of all this in the White Paper! Why ? 
Yet, surely the implications of Mr. Hay’s 
phrases are clear ? 

Seldom has the case for conversion of 
British Railways into a system of reserved 
roadways been better put by anyone writing 
on behalf of the Railway Conversion League ! 
But in spite of all that Mr. John Hay said on 
October 26, 1960, it seems that the essence of 
the proposals in the White Paper amounts to 
the declaration of an attempt to force traffic 
into the strait-jacket of an outmoded system 
of transport. I am not overlooking para- 
graph 7 of the White Paper which states : 
‘* The practical test for railways—as for other 
transport—is how far the users are prepared 
to pay economic prices for the services 





But why not 


provided.” Fair enough ! 
abide by that test ? 

The course proposed in the White Paper 
can have only one outcome, it will involve 
the taxpayer in having to’ cover further 
appalling losses, increase the present speed of 
inflation and endanger our economic stability 
by making rising costs of production much 
worse, to the point of making our products 
non-competitive in the markets of the world. 
All this is far too high a price to pay for 
saving face and buying time for those who 
wilfully ignore the basic considerations which 
govern the traffic problem. 

We must hope that some sense of reality 
will enter into the minds of our Members of 
Parliament, during the forthcoming debates 
on the White Paper, and that it will dawn 
upon sufficient of them that their responsibility 
is to provide the nation with acceptable 
channels for the provision of free-flowing 
traffic at low cost. It is, surely, inevitable that 
this priceless asset (the property of the 
nation) the right of way, at present occupied 
and misused by our effete transport system of 
railways must be released to provide channels 
for traffic in the form that the people in 
Britain want to use for their goods and for 
themselves. 

E. C. GORDON ENGLAND 

Abinger, 

Surrey, 
December 23, 1960. 


ROSS MOTORWAY 


Sir,— Your correspondent, Mr. Black (THE 
ENGINEER, December 23 last), may like to 
know that the Jay’s Green interchange does 
in fact incorporate acceleration and decelera- 
tion lanes in accordance with the Ministry 
of Transport standard layout for motorways. 
The presence of these lanes can be seen from 
a close examination of the aerial photo- 
graph of the interchange, which you pub- 
lished in your issue of December 2, but 
perhaps they do not show up well because 
the photograph was taken before the white 
lines were laid, and if your correspondent 
could see an up-to-date photograph he 
would be left in no doubt. 

D. H. BANKS, 
County Surveyor 
Hereford, 


December 28, 1960. 


Books Received 


Thermo-Chemistry of Steel Making. Vol. 1. By 
John F. Elliott and Molly Gleiser. Pergamon Press, 
Ltd., Headington Hill Hall, Oxford. Price 75s. 

The Design of Sea Defence Works. By Roland 
Berkeley Thorn. Butterworth and Co. (Publishers), 
Ltd., 4-5, Bell Yard, London, W.C.2. Price 25s. 

Radio Aids to Civil Aviation. Edited by R. F 
Hansford. Heywood and Co., Ltd., Carlton House, 
Great Queen Street, London, W.C.2. Price 126s. 

Introduction to Modern Network Synthesis. By 
M. E. Van Valkenburg. John Wiley and Sons, Ltd., 
Inc., Publishers. Chapman and Hall, Ltd., 37, Essex 
Street, London, W.C.2. Price. 54s, 
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PICTORIAL REVIEW of 1960 


The twenty-four plates which follow and a further twenty-four to be 
published next week comprise a pictorial review of the activities of the 
world of engineering during 1960. The review is predominantly British, 
but examples of overseas engineering activities are also included. The 
first illustration shows the largest liner to be completed in this country 
since the war, R.M.S. Oriana. 




















The “ Oriana,”’ now in service with the P. andjO -Orient Lines, is the outcome of bold decisions 
based upon a careful and detailed economic analysis of the problems concerned with replacement of 
older ships and the operation of a service extended across the Pacific to North America. For a higher 
speed than the 22} knots of the existing fleet, port to port distances dictated the adoption of 27 knots 
and this speed as a factor of the speed/length ratio largely governed the basic dimensions of the ship for 
economic propulsion. An examination of passenger berths available per year, capital cost, and overall 
operational costs, including those related to crew and fuel, provided essential comparative data, 
which indicated that four larger and faster ships provided the same number of passenger berths per 
annum as six 28,000 ton ships cost less to build and required fewer crew. As built, the liner has a 
gross tonnage of 41,923 and has a length overall of 804ft by 97ft beam. The service speed of 274 knots 
is maintained by two sets of double reduction geared turbines developing 65,000 service s.h.p. and 
using steam at 700 Ib per square inch gauge and 950 deg. Fah. There is accommodation for 688 first 
class and 1496 tourist class passengers and the ship, which is air conditioned throughout, has a striking 
profile and incorporates many innovations for both operational and passenger service. 
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HE “Amazon”, illustrated ABOVE is the first of three sister 
Tam which have been built and engined by Harland and Wolff, Ltd., 
at Belfast for the South American service of Royal Mail Lines. The 
liner, which was launched by H.R.H. The Princess Margaret, measures 
540ft length between perpendiculars by 78ft breadth moulded by 
4\ft depth moulded and carries 107 first class, eighty-two cabin class 
and 275 third class passengers. Passenger and crew accommodation 
is air-conditioned by a Thermotank installation of 5,000,000 B.Th.U. 
per hour capacity. A service speed of 174 knots is maintained by 
two single-acting, two-stroke, opposed piston, pressure induction 
diesel engines, each having six cylinders of 750mm bore by 2000mm 
combined stroke and developing the required service power at !10 
r.p.m. 

The Union Castle liner, R.M.S. ‘“‘ Windsor Castle,"” BELOW, was 
constructed by Cammell Laird and Co. (Shipbuilders and Engineers), 
Ltd. for the owner’s passenger and mail service to South Africa, and 
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Passenger Liners 


is the third ship to bear the name. Launched by Her Majesty Queen 
Elizabeth, the Queen Mother, the ship has air-conditioned accommo- 
dation for 191 first class, 591 tourist class, and 475 crew and has the 
following dimensions : length between perpendiculars 730ft, breadth 
moulded 92ft, depth to “ C ” deck 50ft, draught 32ft and gross tonnage 
38,000. Seven holds are provided for the carriage of cargo. Propulsion 
is by two sets of double-reduction geared turbines of Pametrada 
design developing 45,000 total s.h.p. at 115 propeller r.p.m. to give 
the ship a service speed of 22-5 knots. Three Babcock and Wilcox 
boilers supply steam at 600 lb per square inch gauge and 950 deg. 
Fah. under Howden’s system of forced and induced draught, and elec- 
trical load is met by three 1500kW Allen turbo-generators and three 
1000kW Harland and Wolff diesel-driven generators. The Thermo- 
tank air-conditioning equipment has a capacity of 10,500,000 B.Th.U. 
per hour, and Brown Brothers and Co., Ltd., supplied the steering 
gear and two sets of stabilisers. 
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Plate 3 


HE liner “ Leonardo da Vinci,” ABOVE, 
was built for the Mediterranean — North 
American service of the “ Italia"’ line by 
the Societa Azioni Ansaldo at Genoa. She 
has a length between perpendiculars of 
677ft by 92ft breadth by 69ft depth to 
promenade deck, a draught of 3ift lin, 
and a displacement of 33,000 tons. There 
is air-conditioned accommodation for 413 
first class, 342 cabin class and 571 tourist 
class passengers, for whose comfort the ship 
is equipped with two sets of Denny-Brown 
stabilisers. The cruising speed is 23 knots 
and this is maintained by main machinery of 
70,000 total s.h.p. and consisting of a twin- 
screw arrangement of double-reduction 
geared turbines taking steam at 668 Ib per 
square inch and 842 deg. Fah. from four 
Foster Wheeler boilers. A Weir closed 
feed regenerative system is installed and 
five |100kW turbo-alternators and four 
600kW diesel-driven alternators provide 
the electric power for ship and hotel ser- 
vices. A fuller description of the ship was 
given in “ The Engineer’, August 19, 1960 
To the LEFT is the transatlantic liner 
“ France,”” shown moving down the. ways. 
She is being built by the Chantiers de |’At- 
lantique (Penhoét-Loire) for the Compagnie 
Generale Transatlantique and is expected 
to enter service in 1962. About 500 first 
class and 1500 tourist class passengers will 
be carried and the liner has an overall 
length of 1035ft by 110ft beam. There are 
eight main and auxiliary machinery com- 
partments and propulsion is by four sets 
of C.E.M.-Parsons, four-casing, single-reduc- 
tion geared turbines developing a total of 
152,000 s.h.p. at 162 propeller r.p.m., and 
arranged in two engine-rooms with the 
turbines in the aft space driving the inner 
shafts. Eight boilers, in two rooms, supply 
steam at 925 Ib per square inch and 914 deg 
Fah. while in each engine-room there are 
three 2250kW Alsthom turbo-alternators 
to meet electrical demand 
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Cranes The two 


cranes of 
outstanding design illustrated 
on this page were completed 
last year by British manufac- 
turers. The travelling mono- 
tower crane of 100 tons 
capacity, RIGHT, is one of 
two designed and manufac- 
tured by Butters Brothers 
and Co., Ltd., for the Birken- 
head shipyards of Cammell 
Laird and Co., Ltd., and, with 
an overall weight of 890 tons 
it is stated to be the largest 
of its kind yet built. It has a 
120ft high tower with a 48ft 
high by 49ft wide portal open- 
ing. The 1I75ft tong jib of 
aluminium alloy handles the 
maximum 100-ton loads at 
52ft to 122ft radius and is 
provided with an auxiliary 
hoist to handle up to 10 tons 
at 170ft radius. 


The railway breakdown 
crane LEFT, stated to be the 
largest ““ wrecking” crane 
built outside the United 
States, was supplied by Cowans 
Sheldon and Co., Ltd., to the 
Quebec-Cartier Mining Com- 
pany of Canada It was 
designed, built, tested and 
dispatched in only nine months 
from the date the British 
firm received the order. The 
crane has a maximum lifting 
capacity of 250 short tons at 
17ft 6in on the main hook, 
56 short tons at 40ft radius 
on the auxiliary hook and 
14 short tons at 49ft radius 
on the whip hoist In full 
working order it weighs some 
34 short tons and with a 
load of 43 short tons on the 
hook can travel at 300ft per 
minute on level track 
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A striking study in sculptural form has been 
Tunnels captured in the illustration ABOVE of the power 
tunnel of the Chute-des-Passes hydro-electric scheme on the Peribonka 
River in Quebec. The scale of a conduit needed to transmit |,000,000 
h.p. at a gross head of 640ft is also graphically demonstrated. The 
main tunnel has an equivalent diameter of 34ft 4in, and carries a 
nominal flow of about 15,000 cusecs. The illustration shows the five 
branches of the “ manifold ”’ section, each leading to one of the five 
turbines in the power station. 


The second illustration also demonstrates the scale of modern 
tunnelling schemes. It shows an 85-tonne rail-mounted jumbo now 
in use on the French half of the 11,600m long Mont Blanc road tunnel 
The contractor, Société André Borie, is employing a fully mechanised 
system capable of a rate of advance of 12m per day over the full section 
of 75 to 85 square metres, firing three rounds of 120 to 150 shots 
The spoil—about 3000 tonnes per day—is power-shovelled into 
mine tubs standing on a double track, empties being lifted by a “ cherry- 
picker "’ on the jumbo in order to allow filled tubs to leave the face 
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Plate 6 





Water 


NCREASING demands, an abnormally dry 
sna in 1959 and an abnormally wet year 
in 1960 have all tended to focus attention 
on the efficacy, on a national scale, of the 
water supply industry. Reorganisation has 
been in progress and the number of water 
undertakings has already been reduced quite 
substantially, but this is clearly not enough. 
Mr. Brooke, the Minister of Housing and 
Local Government, said last month that 
proposals for a national water grid or a new 
canal system used partly for water supply 
and partly for transport, would increase 
costs too heavily and the key to the problem 
lay in the development of local resources. 
Hydrological surveys of the Great Ouse and 
the Severn had already been carried out, 
he said, and six similar surveys were in hand. 
The use of water as a whole plus land 
drainage and flood protection ought to be 
handled by one authority in each catchment 
area, to ensure balanced development, he 
went on, quoting the Institution of Water 
Engineers, but apparently not committing 
himself officially to this view. 
































A large storage reservoir was completed 
for the Tees Valley and Cleveland Water 
Board during 1960 at Selset on the River 
Lune. The dam ABOVE is noteworthy 
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for the extensive use of sand drains in its construction. 
Many other works are included in the full scheme (see 
“The Engineer”, October 14 last) but the reservoir itself has 
a capacity of 2900 m.g. and increases the supply by I7 m.g.d. 
BELOW LEFT OPPOSITE, the spillway channel of Selset dam. 
Consultants, Edward Sandeman, Kennard and Partners ; 
Contractor, Balfour Beatty and Co., Ltd. 

CENTRE OPPOSITE, the interior of St. Leonards Hill 
service reservoir at Windsor; the reservoir is buried so 
that it will not be visible. It is circular, 160ft in diameter, 
and has a capacity of 3 m.g. The walls comprise precast 
prestressed concrete panels, and the dome is a shell of 
reinforced concrete. Consultants, Sandford Fawcett and 
Partners ; contractor, Holst and Co., Ltd. The Metropolitan 
Water Board's raw water tunnel from the Thames to the 
Lea Valley introduced several new concepts. BELOW 
RIGHT OPPOSITE we show the unbolted segments forming 
the lining, skips and the sledge carrying the shield services. 
Description, “* The Engineer,’’ October 7 last. 

The River Hull abstraction scheme was inaugurated in 1960. 
It yields a “ daily take” of 12 m.g.d., and has a surplus of 
7 m.g.d. ABOVE, Tophill Low building containing pumping 
plant, diesel alternaters and a fully automatic filter house 
with six filters of 16 m.g.d. total capacity, the interior of 
which is shown BELOW RIGHT. Description, ‘‘ The 
Engineer,” May 15, 1959. 
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BELOW LEFT, the sea-water distillation plant of 0-5 m.g. capacity in Guernsey 
was built for the States of Guernsey Water Board by G. and J. Weir, Ltd., and is 
the first of its kind in the temperate zone. 

CENTRE RIGHT, a mobile water treatment plant by Gilliam and Co., Ltd., 
incorporates a diatomaceous earth filter of optimum capacity 6600 g.p.h. at 
2 gallons per square foot per minute, a re-agent feeder for chlorination, a centri- 
fugal pump of 9000 g.p.h. capacity, and a 6 b.h.p. diesel engine. 
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A.G.R. Windscale 


HE Advanced Gas-Cooled Reactor (A.G.R.) at Windscale 

represents the next logical step in the development of the 
natural-uranium-fuelled gas-cooled reactor for power pro- 
duction. It follows the so-called “ Magnox” C.E.G.B. 
power stations, now under construction or projected, which 
are based on the Calder Hall design and use magnesium 
alloy for canning the fuel elements. In the A.G.R. it is 
proposed to attain higher temperatures and fuel ratings 
by using stainless steel or beryllium instead of “ Magnox ” 
for the canning material and by using uranium dioxide 
instead of metallic uranium for the fuel. It is thought 
that the first commercial A.G.R. could be commissioned in 
1966 and that it would be directly competitive with the 
best contemporary coal-fired stations. 
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The A.G.R. at Windscale (U.K.A.E.A.) is an experimental reactor, designed for a heat output of 
1OOMW (net electrical output 27MW). The fuel will be in the form of clusters of rods. The bulk 
gas outlet temperature is expected to be 500 deg. Cent. (ultimately 575 deg. Cent.) and, by means 
of concentric ducting, the gas pressure circuit is cooled by gas at the inlet temperature of 250 to 
325 deg. Cent. as described in ‘The Engineer”’ June 10, 1960 To obviate shaft seals the gas circulator is 
installed in the base of the heat exchanger. In the illustration LEFT the first of the four heat exchangers is 
shown being raised into position. ABOVE we show the containment building with the fuel element 
building on the left. BELOW is a general site view showing the A.G.R. buildings on the left and 
No. | Windscale pile on the right. The A.G.R. is expected to be completed next year. 
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Winfrith Research Station 


He A.G.R. concept as outlined on Plate 8 is not regarded as the ultimate 
7 il of gas-cooled reactor development. It is hoped to achieve higher thermal 
effciency and performance by developing materials and techniques suitable for 
higher operating temperatures. Accordingly a |OMW (heat) research reactor 


heat output (about 100W), the 
core assembly being heated by 
hot nitrogen to produce the 
required operating temper- 
atures. 

Special fission chambers have 
been developed to work in 
“Zenith” at temperatures 
up to 900 deg. Cent. ABOVE 
we show a fission counter 
being inserted into the 
“ Zenith ” core. 

Another rig is ‘“* Scorpio 
ll," which is designed to 
accommodate sub - critical 
reactor assemblies; it will 
be used to predict the be- 
haviour of reactors after a 
period of plutonium build-up 
in their fuel elements. The 
illustration ABOVE RIGHT 
shows a graphite block being 
unloaded from the “Scorpio II" 
stack for transfer on a special 
tro:ley to the cooling chamber. 

RIGHT is an aerial view 
of Winfrith showing (from 
background to foreground) 
the reactor physics hall and 
the two zero-energy halls, 
with the zero energy labora- 
tories on the right. 


Plate 9 


known as “ Dragon "’ for the study of the problems involved in very high tem- 
perature operation is being built at Winfrith, Dorset, by the U.K. Atomic Energy 
Authority working in collaboration with O.E.E.C. In this joint research project, 
graphite will still be used as the moderator material, but carbon dioxide would 
be unsuitable as coolant because temperatures of about 1000 deg. Cent. are 
anticipated at the fuel element surface. Therefore helium will be the coolant 
in “ Dragon"; at the same time the properties of nitrogen are being studied. 
The fuel will be dispersed throughout the moderator and the core will be made 
up of fuel elements, consisting of graphite mixed with uranium-235 (fuel) and 
thorium (fertile material), surrounded by graphite reflectors, as described in 
“The Engineer” September 23, 1960. In “ Dragon,” as in the A.G.R., the gas 
circulators and their drives will be enclosed in the pressure circuit and the gas 
at the inlet temperature of about 350 deg. Cent. will be used to cool the 
boundary surface of the pressure circuit. It is proposed to dispose of the heat 
by water cooling of the gas (at an outlet temperature of 750 deg. Cent.) without 
raising steam for electricity generation. 

Work on the “ Dragon” reactor site began in February, 1960, and is still in 
its early stages. Work of more immediate interest is to be seen in some of 
the many supporting experiments which have been devised to yield basic infor- 
mation for use in “* Dragon” and other projects at Winfrith. One such experi- 
ment is ‘ Zenith,”’ a zero-energy reactor which is being used for studying the 
physics of high-temperature gas-cooled systems. It operates at a very low 
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Continental 
Nuclear Engineering 


HE first nuclear power station in Germany, Kahl-on-Main, 

went critical during the summer. Owned by RWE and 
built by |.G.E.—A.E.G., this comparatively small installation of 
ISMW (electrical) is housed in a 46m high by 13-7m diameter 
steel shell, half underground, and generates primary 
steam at 71-3 atmospheres absolute which is converted by 
a steam transformer, RIGHT, into 105 tonnes per hour of 
secondary saturated steam at 47-8 atmospheres. Inherent 
safety of the boiling water reactor was shown in 1954 when a 
control rod of the “ Borax |” reactor was intentionally shot 
Out so as to achieve a 4 per cent reactivity. Although the 
fuel rods were mostly destroyed, the reactor shut itself down 
after 160ms when it had reached a power of I800MW. 
BOTTOM, LEFT. Asan example of the equipment now being 


installed at German research centres we show a neutron diffraction apparatus 
for use in conjunction with the reactor of Munich Technical University. Built 
by M.A.N., it automatically scans the neutron spectrum in steps of 5 minutes of arc. 

Critically was reached on August 26 by the Swiss reactor “ Diorit '’ at Wiiren- 
lingen, CENTRE. This 20MW heavy-water-moderated reactor is fuelled with 
5900 kg of natural uranium and moderated with 9700 kg of heavy water. 
Maximum flux of fast neutrons amounts to 3-5 10'* per square centimetre 
per second. The elements are 2260mm long and have an outside diameter of 
30mm. Coolant traverses the annular shrouds at the rate of 0:6—I-3 litre 
per second per element which can be subjected to a maximum surface loading 
of 88W per square centimetre. The core stands in an aluminium alloy tank of 
2280mm diameter and 2400mm height, surrounded by approximately 55 tonnes 
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of graphite reflector and a water reflector tank on top, as well as the necessary 
heavy concrete and lead shielding. The reactor can be stepped up to 30MW 
later on. It has nineteen radiation tubes in the core, and additional pockets 
in the reflector for isotope production. 

The most recent of the three installations to come into service is the reactor 
“Astra "’ (Adapted Swimming-pool Tank Reactor Austria) of the nuclear centre 
of Seibersdorf, near Vienna, where there is also a laboratory of the International 
Atomic Energy Agency. Built jointly by A.M.F. and Austrian firms, the reactor 
develops a fast flux density of |-15x10!4 neutrons per square centimetre per 
second. The core, BOTTOM RIGHT, consists of 3:332 kg of 90 per cent enriched 
uranium and is moderated by ordinary water. Its output of 5MW (thermal) 
will later be stepped up to IOMW. 
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Dounreay Fast Reactor 


HE Dounreay Fast Reactor (D.F.R.) is the most 

dvanced of the fission systems that are being 
actively studied by the U.K. Atomic Energy Authority 
as potential power generation sources. When the 
system was first being seriously considered in Great 
Britain in 1951 its main attraction was that it would 
make the best use of the available fissile material by 
breeding. This advantage is less important to-day 
when uranium is comparatively plentiful, Lut other 
potential merits of the fast reactor (such as low 
capital cost) are being emphasised. Besides, it is 
thought that fast reactors will be able to use plutonium 
more effectively than thermal reactors and, therefore, 
are likely to be complementary to the existing gas- 
cooled natural-uranium reactor programme from 
which large quantities of plutonium are expected to 
be available as a by-product, by 1970. 


The D.F.R. core, breeder blanket and control 
elements are contained in a stainless-steel cylindrical 
pressure vessel, the top of which is covered by two 
eccentrically rotating shields. Rotation of these 
shields enables a charge machine mounted above 
them to have access to any part of the core top. 
When the reactor is in operation the shields are 
locked to provide a gas-tight seal. When the shields 
are freed in readiness for being rotated gas 
tightness is maintained by labyrinth liquid seals. 

The rotating shields can be seen in the illustration 
ABOVE. The large removable plug and auxiliary 
equipment which would normally be carried on 
the inner shield were removed when this picture 
was taken. On the RIGHT is shown the top of the 
pressure vessel with the mechanisms for the Boron-10 
ontrol rods in position. 

In the exterior view, TOP RIGHT, the spherical 
ntainment vessel enclosing the fast reactor can 
seen. On the left of the reactor is the secondary 
at-exchanger building and on the right is the 
ministrative building with the active element 
rage building behind it. 


Construction of the Dounreay Fast Reactor was 
started in 1955 and the reactor first went critical in 
November, 1959. The main objects of this reactor 
experiment are to examine its operating and safety 
characteristics including its kinetic behaviour uncer 
imposed changes in reactivity or coolant flow rate ; 
to study reactor fuels and structural materials under 
irradiation by fast neutron flux; to facilitate the 
development of liquid-metal coolant circuits; and 
to study plutonium fuels. At present there is insuffi- 
cient plutonium available to provide a full fuel charge 
and the D.F.R. is being operated initially on highly 
enriched uranium. When it operates at full power 
the heat output from the core will be 60MW and 
will be absorbed by a ISMW turbo-alternator, 
taking steam from secondary heat exchangers. How- 
ever, the main function of the reactor is to yield 
data for future designs and the early stages of opera- 
tion will consist of a large number of experiments 
at low power, working up to full power in, perhaps 
two years. 

As described in “The Engineer’, December 9, 
1960, page 978, the reactor core is about 2lin high 
by 2lin diameter and consists of enriched uranium 
in 367 annular fuel elements. Sodium-potassium 
coolant flows downward through the centres and 
around the outsides of the elements. The canning 
consists of an outer tube of niobium and an inner 
tube of vanadium ; overheating resulting in a melt- 
out would cause the inner tube to fail first and would 
reduce the risk of fuel agglomeration in the core 


























N important event in 1960 was the commissioning of new plant illustrated 

ABOVE for rolling wide aluminium plate at the works of Alcan Industries, 
Ltd., Rogerstone, Newport, Monmouthshire. Centre-piece of the new plant is 
a 38in and 60in by 144in four-high reversing hot mill, which can be used either 
for the production of hot-rolled plate up to well over |0ft wide, or as a breaking- 
down mill serving existing mills which have themselves been modified for 
greater output and versatility. 

ABOVE LEFT TO RIGHT: the slab heating furnaces; the 144in mill; the 4in 
slab shear on the mill run-out table; and the two 4000 h.p. main 
drive motors for the mill. The pit-type slab furnaces, which cover a temperature 
range of 480 deg. to 600 deg. Cent., are served by a mechanical door lifter and an 
overhead ingot lifting crane, both of which are designed to reduce to a minimum 
the time of opening of the furnace covers. 

In the 144in mill, ingots 16in by 80in by 138in, and weighing up to 17,600 Ib, 
are normally rolled either to slab Ijin thick for further reduction on the hot 
line, or alternatively to finished plate down to jin thick and to a maximum of 
134in wide. Rolling speed is 298ft to 596ft per minute, and the maximum roll 
opening is 25in. Slab and plate rolled in the 144in mill can be end sheared by a 
144in down-and-up-cut shear on the run-out table. This shear will cut hot 
plate up to a maximum cross section of 300 square inches. 

The motors for driving the 144in mill are arranged in the “ top forward” 


position, the top roll drive motor being mounted above the jackshaft of the 


bottom roll motor. This has an advantage over the conventional twin drive 


in that it allows free access to both motors without removing the jackshaft. 


Plate 12 THE ENGINEER January, 6, 1961, 


Metal 


At Durgapur Steel Works, West Bengal, India, Stage 2 of the construction 
programme was completed during 1960 by the British consortium ISCON (The 
Indian Steelworks Construction Company, Ltd.), which is building the works 
for Hindustan Steel, Ltd. This stage included the starting of part of the steel 
melting shop and some of the rolling mill plant BELOW. The steel works 
plant comprises seven 200-ton open hearth furnaces and one of 100 tons; the 
latter is for making special steels for railway wheels and axles. There are also 
two 800-ton inactive hot metal mixers. Furnaces, mixers and all the melting 
shop machines have been supplied by the Wellman Smith Owen Engineering 
Corporation, Ltd. Three of the furnaces are in operation ; the remainder will 
start work in Stage 3 next year. 

The rolling mills at Durgapur are a 42in blooming mill, a 32in intermediate 
mill, a continuous billet mill, a 24in medium section mill, and a continuous 
merchant mill. All the mills except the last two, were included in Stage 2 of the 
programme, and have been brought into operation. When they are complete, 
the mills will roll at least 940,000 tons of ingots annually into products ranging 
from 12in square forging blooms to 12mm diameter rounds. 

The contract for all the plant in the rolling mill area was let to Davy and 
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Rolling 


United Engineering Company, Ltd., who, in view of heavy commitments, sublet 
the construction of certain items to the Brightside Foundry and Engineering 
Company, Ltd., and W. H. A. Robertson and Co., Ltd. BELOW LEFT TO 
RIGHT: the first open-hearth furnace being tapped; the 42in by 102in 
blooming mill; the 32in intermediate blooming mill, and the Morgan con- 
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tinuous billet mill. Ingots are normally rolled down to |2in square in the 42in 
mill, but a small tonnage is also rolled down to Yin square in this mill for forging 
blooms. Normal production of the 32in mill is blooms from 7in to Yin square. 
The Morgan mill will roll billets from 2in to Sin square, shaped sleeper bars 4in 
by I34in, and slabs for certain merchant mill sections. 
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LTHOUGH the machine tool industry of 
A this country last year faced some heavy 
criticism it should be more widely 
appreciated that the industry is capable 
of producing, and indeed does manu- 
facture, many fine examples of standard, 
heavy-duty and special-purpose machines. 
A representative range of these machines 
was shown at the International Machine 
Tool Exhibition in London in June. On 
these pages we illustrate a selection of the 
special and heavy-duty machines which 
were delivered during the year. The 
machine ABOVE was designed and built 
by Craven Brothers (Manchester), Ltd., 
for skimming mild steel or high-tensile 
steel bars from 34in to 84in diameter on 
a semi-automatic cycle. Its hollow-spindle 
headstock with speeds ranging from 31 
to 75 r.p.m. is provided with two inter- 
changeable rotating toolheads to machine 
bars from 34in to 6in diameter and from 
Shin to 8hin diameter respectively. The 
bar support saddles have a traverse of IIft 
and feed at rates from 6in to 63in per 
minute. 
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The plano milling machine by Kendall and 
Gent, Ltd. ABOVE, is one of the largest 
built in this country and has been installed 
in the works of C. A. Parsons and Co., 
Ltd., in Newcastle. It handles workpieces 
weighing 100 tons up to 35ft 6in long by 
12ft wide and 9ft 6in high. The machine 
weighs some 450 tons and has a 7O0ft long 
bed. Its four milling heads are each driven 
by a 100 h.p. motor and are designed for 
use with face milling cutters up to 3ft 
diameter. In addition to normal milling 
operations the machine is equipped for 
“steering” control by which the traverse 
motors of the table and milling head are 
controlled simultaneously to guide a cutter 
round a complicated shape. 


Another large machine of its kind is the 
duplex drilling, boring and screwing 
machine LEFT made by Kitchen and 
Wade, Ltd., for the Swiss firm of Escher 
Wyss. Its two independent heads can be 
adjusted along the cross rail to centre 
distances between 2ft I0in and !0ft and 
the I3ft I4in long, l0ft wide table takes 
work up to 9ft 2in high weighing 72 tons. 
Each spindle has twenty drilling feeds 
from twelve to 120 cuts per inch with a 
stepless range of speeds from 2-5 to 500 
r.p.m. 


Machine 


Tools 








THE ENGINEER, January 6, 1961 Plate 15 


Two machines ot outstanding interest 
designed and built to special order in 
1960 were a turbine disc slot broaching 
machine by J. L. Jameson, Ltd., and 
a marine propeller blade face profiling 
machine by Craven Brothers (Man- 
chester), Ltd. The broaching machine 
RIGHT has been installed in the works 
of C. A. Parsons and Co., Ltd., It is 
capable of broaching fir-tree slots in 
discs up to 8ft 4in diameter and 1I0in 
thick at cutting speeds of up to I5ft 
per minute. Its beam-mounted broach- 
ing slide can be inclined up to 35 deg. 
either side of the vertical axis to cut 
the slots in discs supported horizontally 
on an indexing fixture. 


The profiling machine BELOW 
machines both faces of the blades of 
constant or variable pitch marine 
propellers up to 22ft in diameter. The 
vertical slideways of its column carry a 
swivel slide fitted with a combined 
shaping and milling head, the move- 
ments of which are controlled in con- 
junction with those of the |2ft diameter 
worktable and a similar 5ft diameter 
table, at the foot of the column, which 
carries a scale model of one blade 
of the propeller. When the surfaces of 
the propeller blades to be machined 
have straight line generators they are 
produced by tip-to-root shaping cuts. 
During the cutting stroke the cutting 
head assembly is fed down by gears 
at the correct rate to produce a blade 
surface of the required helical form. 
Faces which cannot be produced by 
straight line shaping are machined by 
profile milling under tracer control 
from the model blade. 
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Railway 
Modernisation 


IGH-VOLTAGE, single-phase, a.c. traction was intro- 

duced during the year on two British Railways suburban 
routes and on the first section of the Manchester and Liver- 
pool to London (Euston) main line project. We illustrate 
RIGHT a train near Craigendoran on the Scottish Region 
electrification of 52 route-miles in the Glasgow area, con- 
necting Airdrie with Helensburgh and Balloch. Where the line 
passes through the centre of Glasgow, much of it in tunnel, 
the supply is at 6-25kV, but 25kV is used on the outer sections. 
The rolling stock was built by the Pressed Steel Company, 
Ltd., and supplied with electrical equipment by Associated 
Electrical Industries, Ltd. Regular services began on Novem- 
ber 7, but were later suspended for investigation of trans- 
former faults. The overhead system consists of simple 
catenary, and was designed and erected by Pirelli-General 
Cable Works, Ltd. 

The second suburban electrification of the year came into 
operation on November 21 and covered the Eastern Region 
lines from Liverpool Street to Chingford, Enfield, Hertford and Bishop's Stortford 
(45 route-miles). These lines are operated at 6-25kV as far as Cheshunt (14 miles 
from London) and at 25kV north of that point. Traction equipment for the rolling 
stock, built in British Railways’ works at York and Doncaster, was supplied by The 
General Electric Company, Ltd. One ofthe trains is seen OPPOSITE, TOP leaving 
Broxbourne, which was one of three new stations built for the scheme to replace 
older facilities. Simple catenary construction is also used for the overhead system 
on this scheme, on which speeds of 75 m.p.h. are maintained on certain sections. 
The contractor for the overhead system was British Insulated Callender’s Con- 
struction Company, Ltd. 

Meanwhile the 31 miles between Manchester and Crewe, in the London 
Midland Region, had been electrified at 25kV throughout, covering the main line 
through Stockport and the loop via Styal. The inaugural train is seen OPPOSITE, 
CENTRE leaving Manchester Piccadilly station on September 12, hauled by one 
of the ten 3300 h.p. locomotives supplied by The General Electric Company, Ltd., 
for which the mechanical parts were built by the North British Locomotive 
Company, Ltd. Other locomotives built to the same general specification were 
supplied for this project by Associated Electrical Industries, Ltd., and The English 
Electric Company, Ltd., while A.E.I. has supplied forty electrical equipments for 
similar locomotives built in British Railways’ works. It will be noted that on this 
route, where speeds up to 90 m.p.h. or more are to be run, the catenary is of 
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compound construction. The B.I.C.C. Group was the contractor for the overhead 
equipment. 

The main development in diesel motive power was the introduction of diesel 
Pullman trains, built by the Metropolitan-Cammell Carriage and Wagon Company, 
Ltd., between St. Pancras, the Midlands and Manchester, and on the routes from 
Paddington to Birmingham and Wolverhampton, and to Bristol. Six-car trains 
BELOW run on the St. Pancras services, and eight-car trains on those to and 
from Paddington. Both formations have at each end a power car with a 1000 h.p. 
diesel-electric traction equipment, for which the main contractor was The 
General Electric Company, Ltd., and the sets are fully air-conditioned on the 
Stone-Carrier system. Power for this and other auxiliary services is taken from 
a Stone’s ““ Tonum”’ alternator driven by a Rolls-Royce 190 b.h.p. diesel engine 
under the vehicle next to the power car at each end of the train. 

With diesel locomotives operating in increasing numbers, new depots built 
specifically for their maintenance are being opened. We illustrate OPPOSITE, 
BELOW the Eastern Region depot at Stratford opened in September, which has 
been designed and organised to maintain 150 main-line diesel locomotives. 
Up to sixteen locomotives at a time can be dealt with. For ease of access to the 
pits, the tracks are carried on 5in diameter tubular steel pedestals at 5ft centres, 
the floor being 2ft 6in below rail level. The working platforms seen in the 
illustration are 4ft 6in above rail level on precast concrete columns. 
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Plate 18 


Continental Trains 


RENDS towards reduced transit times, high 
passenger comfort, versatile and lightweight 
designs are illustrated by the Italian “ ETR 250” 
train set RIGHT, the German “ V-160” diesel 
locomotive CENTRE, and “ET 201” railcar 
BOTTOM. Nick-named “ Arlecchino” from the 
diversified colour schemes of its four coaches, the 
“ETR 250” carries 146 passengers at maximum 
speeds of over 180 km.p.h. The 97:25m long, I8I- 
tonne train, projected by FS and BREDA and built 
by the latter, consists of two articulated halves 
coupled together at the centre. It is supported on 
six two-axle bogies, with particularly smooth riding 
and adhesion due to helical spring suspension 
with vertical and horizontal shock absorbers of 
axleboxes and swinging bolsters. Three bogies 
are driven, the six I500V d.c., 665 r.p.m. motors 
being series connected in pairs to the 3000V 
catenary. These motor groups may be inter- 
connected in series, series-parallel, or parallel, 
with either full field or one of five reduction 
stages. The fully air-conditioned coaches No. |, 
2, and 4 are for passengers, No. 3 houses kitchen, 
luggage, mail, radio and telephone compartments. 
Driving cabs above roof level allow space in the 
streamlined ends for observation compartments. 
The DB/KRUPP “ V-160” of which a prototype 
is now in service is designed to haul medium heavy 





than 30 tonnes, the 
24-4m long “ET 
201” * Silberpfeil " 
interurban _ railcar, 
built by Kléckner- 
Humboldt - Deutz, 
holds 150 passengers 
of whom seventy- 
two are seated. The 
welded integral 
body incorporates 
4800kg of aluminium 
alloy, including 
many special extru- 
sions. Four 100 
h.p. motors give a 
top speed of 120 
km.p.h. Note the 
aluminium exterior 
with its easily main- 
tained clear lacquer 
coating and the low 
floor height due to 
wheels of only 
760mm diameter. 
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passenger trains at 
20 to 120 km.p.h., 
and goods trains at 
12 to 75 km.p.h. This 
B,-B, engine has a 
kingpin distance of 
8-6m, a bogie wheel- 
base of 2-8m, and 
a length over buffers 
of only |6m. The 
four axles are driven 
through cardan 
shafts by a sixteen- 
cylinder, 2000 h.p. 
diesel througha two- 
stage hydraulic 
torque converter 
and mechanical two- 
speed reversing 
gearbox. Service 
weight is 75-2 
tonnes. 

With an empty 
weight of no more 
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Equipment for Overseas 
Railways 


RITISH industry is already participating in the electrifica- 
BR tion of railways overseas on the 25kV, 50 c/s, single-phase 
system. The first two illustrations show work being carried 
out by British Insulated Callender’s Construction Company, 
Ltd., on the overhead contact system for the section of the 
South Eastern Railway of India between Tatanagar and 
Dongoaposi (92-2 route-imiles). This electrification has been 
given priority in order to improve the transport of iron ore 
the Bihar fields to the Tata steel works at Tatanagar. 
from illustration on the RIGHT shows the use of specially- 
constructed bamboo wheeled trestles for workmen attaching 
droppers to the catenary before erection of the contact wire. 
These are readily removed from the track when necessary 
and so allow work to proceed when only short periods of 
line occupation can be given between the passage of trains. 
The overhead system consists of a simple catenary of 0-102 
square inch cadmium copper and an 0-166 square inch 
contact wire of the same material. 





Two of the ten 
1840 h.p. main line 
diesel-electric loco- 
motives supplied to 
the East African 
Railways and Har- 
bours by The English 
Electric Company, 
Ltd., are seen in 
service RIGHT. 
The locomotives are 
of the IC,-Col 
wheel arrangement 
and weigh 97-4 tons, 
of which 76-8 tons 
are on the driving 
axles and 20-6 tons 
on the axles of the 
leading and trailing 
pony trucks. On 
some of their duties 
they operate at alti- 
tudes of over 9000ft 
and provision is 
made for adjusting 
the engine output 
accordingly, the set- 
ting for these ex- 
treme conditions 
being 1775 h.p. 














Plate 19 





When longer periods of occupation can be 
given an overhead construction train is used. 
This is seen at work LEFT, on the same 
section of electrification ; the rolling stock is 
equipped with working platforms on the roof, 
which are here being used during the running- 
out of the contact wire and its attachment to 
the droppers. There is a junction on this line 
at Rajkharswan with the line to Rourkela, 
also a steel-producing centre, and B.I.C.C. is 
engaged on the overhead equipment of the 
Rajkharswan-Rourkela section (75-6 route- 
miles), which forms part of the main line to 
Nagpur. During the year the company 
received a contract for similar work on the 
126 route-miles between Gaya and Moghal- 
sarai on the Eastern Railway, which is electri- 
fying the whole of its main line between 
Moghalsarai and Howrah. 
































Plate 20 


A The “Iron Horse ABOVE, 
Cargo Ships was completed by Scott's Ship- 
building and Engineering Company, Ltd., for Vallum Ship- 
ping Company, Ltd., and her main particulars are: 485ft 
length between perpendiculars, 68ft Yin beam, 36ft 3in 
depth and a deadweight of 15,892 tons on 28ft 9) in draught. 
There are two centre holds each having three hatches 
fitted with MacGregor steel covers and the service speed 
of 114 knots is maintained by a Scott-Doxford oil engine of 
4400 b.h.p. To the RIGHT is the “ Rothesay Castle,” a 
refrigerated cargo liner built by the Greenock Dockyard 
Company, Ltd., for the Union Castle Line, and designed to 
carry 10,000 tons deadweight on 28ft Sin draught and in 
length: between perpendiculars of 480ft by 65ft 9in beam by 
37ft 1O$in depth. Propulsion is by a Kincaid-B. and W. oil 
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Wallsend-Sulzer single-acting, supercharged, two- 
stroke oil engines having six cylinders of 760mm 
bore and 1550mm stroke. 

Designed to carry a deadweight of 10,070 tons 
in 26ft 4in draught the “ Kirrievoor’’ RIGHT 
has been completed by Hawthorn Leslie (Ship- 
builders), Ltd., for the Moor Line, Ltd. This open 
shelter deck cargo ship has a length between 
perpendiculars of 435ft, a breadth of 60ft 6in, a 
depth of 29ft Yin, a gross tonnage of 5921 and a 
service speed of 15 knots. There are four cargo 
holds and a deep tank served by one 30-ton 
derrick and ten derricks of 5 ton to 10 ton 
capacity powered by electric winches. Three 200kW 
diesel-driven generators provide electric power 
together with a 60kW generator for harbour use. 
Propulsion is by a Hawthorn-Doxford oil engine 
designed to burn heavy fuel and developing 
5500 b.h.p. at 115 r.p.m., and having five cylinders 
of 670mm bore by 2320mm combined stroke. 
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engine having six cylinders of 750mm bore by 
2000mm combined stroke arid developing 8600 
b.h.p. at 112-5 r.p.m. to give a service speed of 
16! knots. 

Swan, Hunter and Wigham Richardson, Ltd., 
built the “ Port New Plymouth” LEFT, at its 
Wallsend yard for Port Line, Ltd., and the ship 
has the following particulars: 525ft length 
between perpendiculars; 73ft 9in breadth ; 
45ft 3in depth to upper deck ; 13,300 tons dead- 
weight on 30ft 94in draught and 18 knots service 
speed. There are cabins for twelve passengers 
and six cargo holds served by one 80-ton and a 
complement of 15-ton and 3-ton derricks powered 
by electric winches. Four 400kW diesel-driven 
generators provide electrical power and power 
for propulsion, 14,000 b.h.p., is developed by two 
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Small Cargo Ships 


Henry Robb, Ltd., completed the 
“Rapallo”’ to the order of Ellerman’s 
Wilson Line, Ltd. The ship has been 
designed for Mediterranean service and 
for the St. Lawrence Seaway. A‘ dead- 
weight of 4150 tons is carried on 20ft 84in 
mean draught and the following dimen- 
sions: length 340ft, breadth 54ft and 
depth 3lft. There are five holds, one 
15-ton, and ten 5-ton derricks, three 
1I80kW diesel-driven generators, and 
propulsion is by a seven-cylinder Clark- 
Sulzer diesel engine of 3500 b.h.p. 


The “Lancastrian Prince,” of 5500 
tons deadweight, was completed for the 
Prince Line by the Burntisland Ship - 
building Company, Ltd., and the dimen- 
sions are: length 345ft 8in., beam 
57ft 2in, depth to upper deck 32ft 4in 
and load draught 23ft Sin. There is 
accommodation for twelve passengers. 
The four holds are served by one 25-ton, 
four 10-ton and eight 5-ton derricks 
and the electric power is supplied by 
three I70kW generators. Propulsion 
is by a Hawthorn-Doxford oil engine 
having four cylinders of 600mm bore by 
2320mm combined stroke and develop- 
ing 3300 b.h.p. at 110 r.p.m. 


Ellerman’s Wilson Line, Ltd., took 
delivery, for its London/Copenhagen 
service, of the open shelter deck 
“ Aaro,”” which has a deadweight of 
2900 tons on 19ft 3in draught and was 
built by Henry Robb, Ltd. The dimen- 
sions are 300ft length between perpen- 
diculars, 48ft 6in breadth moulded by 
28ft 3in depth moulded to upper deck, 
and there is provision for twelve pas- 
sengers. There are five holds served 
by ten 5-ton derricks powered by 
3-ton and 5-ton electric winches and 
three I80kW diesel-driven generators 
and one 40kW diesel-driven auxiliary 
generator to meet demands for electric 
power. A_ seven-cylinder  Fairfield- 
Sulzer two-cycle diesel engine develop- 
ing 3500 b.h.p. at 150 r.p.m. provides 
propulsive power. 


Built and engined by William Denny 
and Brothers, Ltd., the “Phyllis Bowater” 
has been delivered to the Bowater 
Steamship Company, Ltd., for the 
carriage of pulpwood, &c., from Canada 
to the United Kingdom, and the Baltic. 
The ship has a length of 310ft by 5SOft 
breadth by 30ft depth to upper deck 
and carries a deadweight of 5435 tons 
including 450 tons deck cargo, on 24ft 
draught at a service speed of I2 knots. 
There are four holds served by eight 
6-ton derricks powered by eight 2-ton 
Clarke Chapman electric winches. Equip- 
ment includes a “ Pleuger”’ active 
rudder and three !I80kW_ Laurence 
Scott generators driven by Ruston and 
Hornsby diesel engines. Propulsion is 
by a Denny-Sulzer Mark 6.S.D.60 two- 
cycle, single-acting, airless injection 
trunk piston diesel engine, developing 
2700 b.h.p. at 135 r.p.m. Steam for 
heating is provided by a Spanner 
exhaust gas/oil-fired boiler. 
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Telecommunications 


ADIO links now provide facilities similar to those of line communications, 

as represented by the Fir Tree Hill v.h.f. station, Barbados RIGHT, in the 
automatic telephony and teleprinter network opened in June for aeronautical 
telecommunications in the Caribbean Eastern Islands. The system was planned and 
installed by International Aeradio, Ltd., in conjunction with Pye Telecommuni- 
cations, Ltd., Ericsson Telephones, Ltd., and Creed and Co., Ltd. Voice circuits 
carry automatic dialling signals and teleprinter channels have selective calling. 
System capacity is twelve voice channels plus twelve to eighteen teleprinter 
channels, with continuous contact between airports, airline offices and aircraft. 
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New links using tropospheric scatter continue to come into service in com- 
munications networks. We illustrate LEFT the Nassau terminal (Bahamas) 
equipped by Standard Telephones and Cables, Ltd., for the 186 mile, 2000 Mc/s 
link with Florida City. A radio station at Mount Gough, Hong Kong BELOW 
in June with four frequency-modulated 5kW transmitters 


began operation 
supplied by Marconi’s Wireless Telegraph Co. Ltd. Outputs from each pair of 
transmitters (one carrying the Chinese and the other the English programme on 
different frequencies) are combined and fed to each half of the aerial, carried on 


a 135ft. tower. 
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Commercial Aircraft 


HE long-heralded advantages of the ducted fan as a turbo- 
[ thrust augmenter have now been applied to two civil 
aircraft, the Boeing 707 and the Tu-124 (which is closley 
similar to a Tu-104 without the stalky “Badger” under- 
carriage.): a high-speed aircraft designed for fan propulsion, 
the Convair 990, is nearing completion. As on the Russian 
aircraft, the fan version of the 707 is recognisable by larger 
and more nearly sharp-edged intakes — those of the 707- 
120B are matched with the engine at a speed no less than 
M. 0°9; the close-up LEFT shows three of the auxiliary intakes, 
normally closed by spring-loaded doors, that open at take- 
off thrust of 17,000 lb. That air which passes only through 
the two fan stages is ejected through the side nozzles and 
so from here aft the engine is particularly tightly and cleanly 
cowled ; notice the rearward-moving cone enclosing the 
aft thrust reverser. The illustration ABOVE shows the ex- 
tended, finer, and less cambered leading edge added between 
inboard pylons and fuselage. 

Trends in the U.S.A. and U.S.S.R. contrast as far as turbo- 
prop aircraft are concerned; a new transport evocative of 
the “ Friendship "’ and “‘ Herald ’’ has now appeared, the 
An-24, BELOW, claimed to be modest in its airfield 
requirements 
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Roads National motorways opened in 1960 comprise the Ross Spur 

" (224 miles), Lancaster by-pass (114 miles), Maidstone by-pass 
(7 miles), and the first stretch of the Maidenhead by-pass (4 miles) was 
due for completion last month. One other motorway was completed, namely 
the Stretford Eccles by-pass (5 miles), which is a county motorway built by 
Lancashire County Council. The major work in this scheme is the Barton high- 
level bridge over the Manchester Ship Canal BELOW, typical detailing of such 
things ‘as lane markings being shown in the foreground. A number of schemes 
were completed on the A.| (Great North Road), including the Stamford 
by-pass. Major motorway schemes started in 1960 comprised 264 miles of 
the Birmingham Preston motorway (M.6) in Staffordshire (three viaducts on 
M.6 were started in 1959) 27 miles of the Birmingham—Bristol route (M.5), the 
74-mile Stevenage by-pass, and the Medway bridge on M.2. The Government's 
road, programme was increased slightly during the year, but nevertheless 1960 
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saw plenty of criticism of its overall scope and of specific matters such as the 
relative inactivity over urban roads. 

One event of the year which should lead to valuable gains in the technical 
knowledge of road matters was the opening of the Road Research Laboratory's 
test track at Crowthorne in Berkshire. ABOVE LEFT a test vehicle on the 
track with a headlamp rig for vehicle lighting and dazzle experiments. Several 
different surfaces on the test track are also well shown 

A light alloy launcher used on the Wolvercote viaduct near Oxford to run out 
precast concrete beams is shown ABOVE RIGHT. Description of this device in 
our columns last summer prompted an interesting correspondence in which 
the relative merits of a specialised piece of equipment such as the launcher, as 
against the use of lorry-mounted cranes, were discussed. Forty-eight beams 
weighing from 94 tons to 32 tons were positioned in five days by the latter 
method at one site, and cranes up to 50 tons in capacity were in use. 
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German Roads 


Much effort continues to be devoted in Germany to 
long-distance and urban highways, by the construction 
of bridges and other works, in order to replace temporary 
post-war structures, improve the line of the routes, 
adapt sections based on outdated ideas to modern con- 
ditions, and increase traffic capacity by carrying out com- 
pletely novel schemes. Our illustrations show the Hasel- 
bachtal viaduct in Franconia, RIGHT, which carries an 
autobahn across a broad and deep valley. A box-girder 
steel design, the bridge is being erected in lengths of 18m. 

Begun in February, 1958, the Nordwestbogen bridge in 
Berlin, CENTRE, which is now nearing completion, forms 
part of an important new ring road which will consist 
throughout of 105m wide dual carriageways and will 
nowhere be less than 27m wide overall. The bridge, which 
has a total width of 29m, is a 906m long curved structure 
(mean radius, 2000m) of twelve cantilever spans of which 
the two longest, across the River Spree and a ship canal, 
are 85m in length. The section consists of two symmetrical 
parallel box structures, each with three approximately 3m 
deep main beams, joined by the laterally cantilevered deck. 


beams. The next 25 per cent was temporarily supported 
by cables strung from a 13m high tower at the centre pier 
while the final sections were rested on temporary trestles 
fitted with jacks. The bridge, of which the superstructure 
alone required 18,300 cubic metres of concrete and 433km 
of prestressing cables, weighing 924 tonnes, is being carried 
out by Dyckerhoff und Widmann K.G. in co-operation with 
Beton und Monierbau A.G. and Philipp Holzmann A.G. 
The last two firms, together with Held und Francke Bau 
A.G., were also the main contractors for the Munich—North 
autobahn fly-over, RIGHT, which was opened on July I, 
having been built in twenty-one months. The fly-over, 
here seen from the South, carries the Berlin autobahn 
over a railway line and over the Frankfurter Ring (in 
foreground). This ring road connects with the autobahn to 
Ulm in the west and, via the approach roads seen in the top 
right-hand corner, to the Salzburg autobahn on the far side 
of the River Isar. The Berlin autobahn itself which used 
to end here now continues to the Middle Ring Road, about 
I'8km nearer the centre. 

The main deck of the fly-over is a partly prestressed 
concrete box structure with cantilevered pavements, with 
an overall width of 26°5m to 55m, and with the approach 
Spans represents 21,000 square metres of road surface out 
of the total of 85,000 square metres. The whole structure, 
which is divided into twenty-nine sections, rests on fifty- 
three concrete columns placed centrally under each traffic 
lane at distances apart of 24m to 41m. 
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Resting on piers which, with one exception, 
had to be founded on piles, the bridge crosses, in 
addition to the two waterways, several railway 
lines and a road, at a height of |1m to 15m above 
ground level. It is a prestressed concrete bridge, 
the spans of which were cantilevered outwards 
from the piers in both directions, in the manner 
of the Dischinger bridge in Berlin (1956). Use 
was made for this purpose of construction gan- 
tries which overhung the completed ends and 
carried the shuttering for the following section. 
With a width of 29m and a length of 12m each 
gantry weighed 94 tonnes and in addition the 
shuttering weighed 30 tonnes, and the concrete 
for each advance of 36m amounted to 260 tonnes 
to 150 tonnes depending upon distance from the 
pier. The length of 3°6m for the advance section 
was chosen so as to limit the weight of the canti- 
lever gantry and concrete which had to be 
supported. Free cantilever construction was 
possible only for the first 45 per cent of the span 
because of the comparatively low depth of the 








Racing Car Show 


The second annual Racing Car Show presented by the 
British Racing and Sports Car Club, Ltd., opened last 
Saturday at the Old and New Halls of the Royal Horticultural 
Society and closes tomorrow. The Halls are occupied not 
only by displays of past and present racing cars, but also by 
the stands of makers of cars, chassis, engines, bodies, &c. 

The cars built for Formula Junior are rapidly becoming 
more elaborate, and an example is provided by the Deep 
Sanderson (RIGHT) which has inboard rear brakes. 
Relieving the suspension of the brake reactions has a'lowed 
a rather complex linkage to be used to generate a low pivot 
swing axle geometry ; the top and bottom of the very deep 
hub carriers are located by trailing wishbones the axes of 
which intersect below the gearbox. A separate link governs 
the toe-in, and is arranged to vary the toe-in with suspension 
travel. The front suspension is also by trailing arms, so in- 
clined that the roll centre is well below ground level ; it 
seems reasonable to predict that there is no likelihood of the 
front wheels breaking away. The steering is unusual in that 
the centre section of the jointed track rod slides in guides 
instead of being carried on swinging arms. A Ford engine is 
mated with a Volkswagen transmission by means of the frame 
rear bulkhead, and the whole power unit can be removed by 
detaching six bolts and the various leads, including the 
flexible cables which actuate the gear shift. 


As different from the Deep Sanderson as it could well be is the F.J. car that is 
the latest design of Mr. Laurence Bond. In this car he has reverted to front wheel 
drive, as on the Berkeley, but the use of a watercooled, cast iron engine has 
necessitated the power unit being within the wheelbase, as in the “ Sterling.” 
To bring as much as 40 per cent of the laden weight on the rear wheels, the 
gearbox is positioned between the engine and the final drive, allowing the normal 
Ford box with a direct top gear to be used, modified for remote control. The 
large light alloy hub carriers enclose Rzeppa constant velocity universal joints, 
and are located by separate steering and suspension pivots in the Berkeley manner. 
Detachable rims are secured to the brake drums by six bolts each. The structure 
also is on Berkeley lines, being a single glass-fibre-reinforced moulding reinforced 
by metal inserts. As the illustration BELOW shows, the steering column is 
universally jointed ; the remote gear control is ingenious, the push-pull rod and 
the striking mechanism to which it is attached being moved bodily sideways by a 
bell crank projecting upwards and located by a link running sideways. 
Separate hydraulic circuits actuate the front and rear brakes. 
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Both of these and many others of the capacity-class cars are powered by the Ford 
105E engine with its extreme ratio of piston area to swept volume, twin-choke 
Weber carburetters being blended more or less smoothly into the separate 
induction ports for the F.J. cars. When high power is taken from the Ford 
engine for prolonged periods, the deterioration of the valve gear is limiting, and 
so for Gran Turismo application H.R.G. Engineering, Ltd., has evolved an over- 
head camshaft conversion. A light alloy head is substituted for the iron casting, 
and accommodates a second camshaft (the original one is retained to drive the 
oil pump and distributor). The valves continue to lie in one plane and are actuated 
by short rockers : the o.h.c. is driven by a second chain with a tensioner adjustable 
from outside the aluminium casing. The modified engine is expected to accept 
sustained running at 6500 r.p.m. Another interesting example of the Ford engine 
is the Lawrence Tune racing unit with dual ignition, the two magnetos being driven 
by a toothed belt. This engine has dry sump lubrication with the additional 
pump mounted on the timing cover, whereas other examples had the scavenge 
pump added to the end of the conveniently accessible pressure pump. 
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The difficulty of matching the spark-ignition engine to vehicle service is very 
largely due to the uncontrolled behaviour of the simple carburetter when away 
from its design condition, and naturally the exhibition featured many attempts 
to improve the performance of the relatively cheap and adaptable carburetter. 
One such is the Mangoletsi-Remix compound carburetter shown RIGHT, a 
product of the G.M. Carburettor Company ; at idling only one of the two similar 
carburetters is open, but the two arcs on the throttle spindles are of slightly 
different sizes so that both throttles reach full open together. With this arrange- 
ment the familiar difficulty with twin S.U. carburetters of matching the two is 
eliminated, while due to the reduced mass of moving parts the response is not as 
long delayed as with one large constant-vacuum instrument. The exact sym- 
metry of the two chokes means that the maldistribution due to the throttles is 
annulled. It is claimed that the improvement in mixture uniformity effected in 
the mixing chamber results in a conspicuous extension downwards of the working 
speed range. 

The Show also included the very first examples to be manufactured in this 
country of Fish Carburetters, which respond not simply to air mass flow but also 
to throttle setting and rate of change of throttle setting. The original instruments 
come from Daytona Beach, Florida, and the English examples, which include 
smaller choke sizes, from Soho Mills, Hackbridge, Mitcham, Surrey. 





The undersurface also is smooth (CENTRE), with openings for air to cool sump and final drive and a 
recess for the exhaust system ; this is the more remarkable in that the body is designed to accept the working 
parts of the 90in—94in Ford cars with mechanical brakes, so that the unusual combination of torque tube drive 
and an undertray is achieved (when being fitted or removed, the back axle is detached from the torque tube 
and propeller shaft, which are shortened to allow the engine to lie lower and further back, allowing a much 
handier gear lever). The view of the underside also shows the abutments for the telescopic suspension units. 
The windows in the doors wind down and the rear side windows, which like the rear window are “ Perspex,” 
hinge about the leading edge. The completed “* Olympic’ can be insured at normal saloon car rates. An 
indication of the ambitious character of the design is afforded by the fact that neither the drag of the body nor 
the effectiveness of the lights is allowed to be prejudiced by the use of the axi-symmetric headlamps accepted in 
this country ; like the “Gran Turismo,” the “ Olympic” uses raked combined head and side lamps like those 
ofa VW. 


Cars of English design almost invariably have the wheels secured by a multiplicity of nuts, with the result that 
wheel changes become protracted. A simple remedy for this difficulty is offered by the knock-on hub cap 
made by Wheel Mountings, Ltd., Oxford. As the illustration RIGHT shows, a three-eared nut is mounted on a 


Each of the wheel nuts is the journal of a pinion which meshes with the large gear. The 


large gear wheel. 
The cam 


Pinions drive the nuts through a cam on to which they are loaded by a spring surrounding the nut. 
and spring are so designed that when the desired torque loading is reached the pinion climbs out of mesh with 
the gear wheel ; the upper portion of the cam track has a gentle slope so that little load can be transmitted to 
partially disengaged teeth, and in fact once the last nut is tight the three-eared nut can be turned with the fingers 
The exposed outer ends of the nuts bear hexagons, so that even if the gear drive fails the wheel can still be 
changed. These wheel mountings are, obviously, all of the same hand, unlike normal knock-on nuts. 
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The specialist body-builders have now progressed 
far beyond attempts to improve the aesthetic and 
aerodynamic qualities of the ‘Sprite’ and other 
mass-production cars. Because of the small quantities 
involved and the emphasis placed upon lightness, the 
bodies are very generally plastics or aluminium, and 
it has proved difficult to derive from such bodies a 
useful increment of stiffness without adding a steel 
tube frame, largely because of the desire to join them 
to the chassis at oniy a few points. The logical solution 
is to follow the quantity producers into integral 
construction, and a dramatic example of what stressed 
skin design can accomplish if not devoted dominantly 
to reducing cost was presented by Rochdale Motor 
Panels and Engineering, Ltd., in the shape of the 
“Olympic” coupe, LEFT. This body is—apart of 
course from the doors and bonnet—a single moulding, 
through coloured, and advantage has been taken of 
the complexity of form possible with plastics to 
develop a highly aerodynamic envelope ; photographs 
of a car with wool tufts suggest that the flow remains 
attached to well behind the rear window. 











Shipbuilding and Marine Engineering 
in 1960 


OR most of the decade just completed 

it was possible to report that the ship- 
building industry, despite certain trade 
fluctuations, continued to be prosperous in 
the sense that contracts exceeded capacity 
so that the backlog of orders attained the 
unrealistic total of 7,000,000 tons. However, 
in the last few years there has been a slowing 
down in the tempo of ordering, for a wide 
variety of reasons, so that although there 
has been some resurgence in the placing of 
contracts the order book has been whittled 
down. To-day, the industry is in the situa- 
tion where the obverse of the coin of pros- 
perity is being presented, since there is now a 
vast world building capacity involving severe 
competition for those orders offering in a 
world where too many ships are chasing too 
few cargoes. During the last few years there 
has been a sharp drop in the ordering of 
ships, the contract tonnage being far exceeded 
by the tonnage completed, and at the end of 
the year the order book stood at about 
3,000,000 tons valued at £460,000,000. This 
still sounds impressive but a large part of this 
tonnage has yet to be laid down and a pro- 
portion relates to ships scheduled for delivery 
in 1965 and 1966. Thus there are gaps in 
the production programme which seriously 
affect an even flow of work, and the position 
is such that many berths are now empty and 
the industry faces the first serious chreat to 
its level of employment since the nineteen- 
thirties. 

With the world shipbuilding capacity 
greatly in excess of that required to renew 
fleets on the normal basis of a ship having a 
life of twenty years it is evident that, even 
without the handicap of national prestige 
shipyards, the gaining of a contract will be 
a matter of fierce competition with price and 
delivery deciding the issue. British ship- 
builders have long been aware of the chal- 
lenge from the continent—indeed, how could 
they not be, with war-damaged yards being 
rebuilt and completely equipped with new 
machinery and new yards being built in 
countries not having previously been engaged 
in shipbuilding. To meet this challenge the 
shipbuilders have been carrying out long- 
term modernisation programmes, costing 
well over £100 million, several of which are 


now practically complete. The effect of 
building new berths, installing heavy lift 
cranes, re-siting and re-equipping workshops, 
providing extensive prefabrication facilities, 
and organising work flow, coupled with 
advances in techniques, research and develop- 
ment, mechanisation, and automation, is now 
being reflected in rapid building times. 

All these changes in production, which 
move a long way from the traditional, 
involve re-education of management and 
shop floor personnel if the money spent on 
new equipment is to be used to the best 
advantage. Management has its part to 
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dients of high productivity. Their successfy 
application calls for adjustment and ¢. 
operation by the unions. It cannot be saiq 
that full co-operation has been forthcom 
when unofficial strikes and inter-union demar. 
cation disputes occur and official agreements 
are set at naught by minorities to the detrj. 
ment of other trades. Such behaviour is the 
sheer negation of tolerance and adverse} 
affects the prosperity of particular yards 9 
afflicted, by undermining the confidence of 
owners, and thus losing a potential contract. 
Autocratic action by minority groups jf 
allowed to step any further outside the 
bounds of discipline could destroy the 
structure of the unions and adversely affect 
the country’s economy. 

Unbiased technical appreciation of tech- 
niques and equipment, and the assessment 
of the reasons for industrial peace in estab- 
lishments abroad, can be of considerable 
help in shaping our own industry. The one 
union in Sweden, making for flexibility of 
labour and the elimination of demarcation 





“* Vistafjord *’ was built at the Wallsend yard of Swan, Hunter and Wigham Richardson, Ltd., and carries 


13,880 tons deadweight on 30ft 6jin draught. 


A service speed of 14} knots is maintained by a Kincaid-B. and W. 


oil engine having four cylinders of 750mm bore by 2000mm combined stroke and developing 5600 b.h.p. at 112 

r.p.m. The ship measures 470ft length between perpendiculars by 63ft 6in beam by 4ift lin depth to upper 

deck. Electrical power is developed by three — diesel-driven generators and the five holds are served by 
ton derricks 


play, especially in the matter of consultation, 
while labour must be both progressive and 
enlightened on its part so that ships can be 
built at an economically attractive cost. 
The integration of new methods and new 
equipment into the art of shipbuilding is 
largely conditioned by the attitude of labour, 
for no doubt new techniques affect the 
heritage of craftsmanship, nevertheless mech- 
anisation and automation are essential ingre- 





Harland and Wolff, Ltd., completed the bulk carrier ‘‘ Tresform ’’ at Belfast and the ship has a deadweight of 


19,000 tons. The dimensions are length between 


520ft, breadth moulded 70ft and depth moulded 


perpendiculars 
to upper deck 42ft 9in, and there are seven holds. Three 200kW diesel-driven generators provide electric power, 
and propulsion is by a Harland and Wolff single-acting, two-stroke opposed piston engine having a bore and 


combined stroke of 750mm by 2000mm 





problems, appears to be worth adopting, 
but to do so would entail the rewriting of 
the union rule book to remove the archaic 
and outdated. 

Apart from overall efficiency and the 
ability to build to a price and a delivery date, 
there is another factor which ranks equally 
large in importance, namely credit finance. 
The more helpful attitude of the Exports 
Credit Guarantee Department in the matter 
of premiums is appreciated, but it leaves 
untouched the whole question -of providing 
the necessary funds to support the granting 
of credit terms sufficiently attractive to 
influence the signing of a contract. There is 
no doubt that this inability to offer terms 
comparable with those given abroad has 
resulted in the loss of orders, orders which, 
in the present state of the market, the 
industry cannot afford to lose. Shipbuilding 
requirements lie between the short term 
loans favoured by the banks and the long 
term loans favoured by the insurance com- 
panies. This is where the Government 
could help by acting as guarantors. The 
cause appears to be worthy and any contract 
so gained would help to fill a gap in the 
shipbuilding pattern. Perhaps this is too 
much to expect from a Government which 
now proposes to abolish industrial derating 
just when the industry is in the doldrums 
with few orders coming in, few in the offing 
and with current contracts taken at prices 
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The Lyle Shipping Company, Ltd., took delivery of cargo ship ‘* Cape Wrath ”’’ from William Denny and Brothers, 

Ltd., and the ship has a length between perpendiculars of 480ft, a breadth moulded of 66ft, a depth moulded to 

shelter deck of 42ft and a draught of 30ft, the corresponding deadweight being 14,400 tons. There are two com- 

plete decks, and five cargo holds served by one 25-ton, four 10-ton and ten 5-ton derricks and fitted with MacGregor 

steel hatch covers. Propulsion at a service speed of 14 knots is by a set of double-reduction geared turbines develop- 

ing 5500 s.h.p. at 97 propeller r.p.m. and supplied with steam at 500 lb per square inch and 800 deg. Fah. by 
two Babcock and Wilcox three-furnace boilers 


which leave no margin for profit. Further- 
more, many yards have expended large sums 
in new equipment and modernisation 
schemes so that the abolition of the 75 per 
cent derating introduced to help the industry 
in 1929 and recently reduced to 50 per cent 
is very inopportune. Coming at the present 
moment, it amounts to a penalty on enter- 
prise, and since rating takes no account of 
good or bad conditions of trade and ship- 
yards have a high proportion of rateable 
assets the effect on the competitive strength 
of the industry could be disastrous. Reduc- 
tion in poundage is no palliative or aid to 
swallowing this indigestible pill, for pound- 
age has the habit of steadily moving towards 
unity. 

The tonnage of ships under construction 
in this country and in both Japan and 


- 





Germany, as published by Lloyds Register 
of Shipping, are recorded in Table I. It 
indicates that the world tonnage has dropped 
by a larger amount than that recorded last 
year and this trend is clearly reflected in the 
figures for Great Britain, Japan and Ger- 
many, although the latter country suffered 
much the smallest setback, and indeed 
gained a little on percentage. In each year 
Great Britain’s share of the world tonnage 
has set a new low, despite the greatly reduced 
world total, and now stands at 19-9 per cent, 
a figure which gives no cause for congratula- 
tion. Japan just retained second place with 
Germany a close third and Italy regaining 
fourth place from Sweden. From considera- 
tion of the overall total for the twelve 
months ended September 30, let us examine 
the commenced, launched and completed 


TABLE I.—Ships Under Construction 
Tonnage given in Thousands of Tons Gross. 


Great Britain | Japan | Germany 

Year ended World, ey | Percentage | | Percentage | Percentage 

September 30 tons gross Tons gross of world Tons gross of world | Tons gross | of world 
1956 E : . al 2,078 | 27-9 1,193 16-0 823 Te 
1957 : ‘ ——" 9,351 2,241 24:0 | 1,480 15-8 827 8-9 
1958 < oe 10,206 | 2,299 22-7 1,170 11-4 1,103 10-8 
1959 : ee a 2,097 | 21:4 1,207 12-3 968 | 9-9 
1960 sa aa 8,811 1,753 19-9 922 10-5 893 | 10-2 

TABLE 11.—Tonnage Commenced, Launched and Completed in Great Britain and Other Countries 


Tonnage given in Thou 


Great Britain 


Year ended Tonnage Tonnage 
September 30 commenced launched 
1956 ine | 4,321 1,350 
1987 1,592 | 1,445 
1958 | 1,386 1,457 
1959 1,184 | 1,313 
1960 | 1,000 1,389 
Change... : | — 184 76 


sands of Tons Gross. 


Other Countries 


| Tonnage 


Tonnage ; | Tonnage Tonnage 

completed commenced launched completed 

“1417. | -5,618—«|—tsti«4« T7986 4,446 
1,457 | 7,680 6,634 6,227 
1,364 8,047 7,806 7,394 
1,421 6,929 7,557 7,238 
1,378 6,595 7,107 7,342 
-o | me | ——@ +104 


| 


TABLE I1].—Tonnage Commenced, Launched and Completed in Great Britain, Japan and Germany 


Tonnage given in Thousands of Tons Gross. 


| 
Great Britain 


Period in | Tonnage Tonnage | Tonnage 
quarters | comamanene | launched | completed | 
————_|—___—_|___—____|- 
December, 1959 318 442 403 
March, 1960 . 228 334 306 
June, 1960 jaa ; 274 346 377 
September, 1960... 179 267 =| 297 
Total for twelve! 
months... ... .. 999 1,389 | 1,378 | 1, 
Average per quarter| “250 347 | a44 
Total to September 30, 681 947 975 1, 
Estimated, 1960... 931 1,294 1,319 1, 
Returns, 1959... ...| 1,139 1364 | 1,283 | 1, 
Differences o : ae | 70 + 36 | 








Tonnage Tonnage Tonnage Tonnage | Tonnage 
commenced | launched | completed | commenced | launched | completed 


| 
Japan Germany 


| Tonnage 


‘360. | 423 563. | 292 322 | 343 
283 422 526 304 274 | = (303 
383 477 350 248 322 | 260 
40 | 4600 | 475 | 270 2440) 32 
A a Te As 
632 1,782 | 1,914 1,114 1,162 1,218 
408. | 445 | 478 | 278 290 304 
o72 | 1,359 | 1,351 | 822 840 875 
480 | 1,804 | 1,829 1,100 1,130 | 1,179 
921 | 1,715 | 1,727 | 1,075 1,201 | 1,241 
——— ——_| ns | | ee | — 

441 +99 | +102 | + 25 | —- 7 | -@ 
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totals as given in Table II. In Great Britain 
the tonnage commenced total continued its 
decline by a substantial amount but sur- 
prisingly enough the launch total rose 
slightly, probably mainly due to the high 
figure for the last quarter of 1959, while the 
tonnage completed fell by a small amount. 
With respect to other countries the Table 
shows that both the commenced and launched 
tonnage continued to decline by appreciable 
amounts, while the tonnage completed rose 
to about the 1958 level. 

All three categories of progress are given 
quarter by quarter in Table III with respect 
to Great Britain, Japan and Germany, and 
the quarterly average has been added to the 
returns for the first nine months to provide 
an approximate estimate of the totals for 
the year. In Great Britain the sharp fall in 
the tonnage commenced in the third quarter, 
and similar trends in the tonnage launched 
and to a lesser extent in tonnage completed, 
must affect adversely the totals for the year, 
particularly the tonnage in the first category. 
It appears unlikely that the fourth quarter 
of the year seriously amended the general 
trend. Similar remarks may be applied to 
the tonnage commenced in Japan owing to 
the poor figures for the first and second 
quarters, while the variable quarterly returns 
for Germany do not indicate any great 
change. Nevertheless, Germany continued 
to maintain parity with Great Britain, while 
Japan had a considerable margin in her 
favour and once again occupied the position 
of the leading shipbuilding country. Although, 
as set out in Table I, Great Britain was in 
the lead in the matter of tonnage under con- 
struction it is the tonnage completed which 
is the measure of the earnings of the industry. 
From the returns it is clear that Japan built 
at a higher rate, as did Germany, even if due 
allowance is made for the wider variety of 
ships built in this country. 

The tonnage under construction for export 
in the leading countries is given in Table IV, 


TABLE IV.—Tonnage Under Construction for Export 


| Percentage Percentage 

Gross | of own of world 

Country | tonnage | tonnage tonnage 
Great Britain . 252,637 14-4 | 7:6 
Japan “ie 588,947 | 63-9 17-7 
West Germany 553,886 62:1 16°6 
Sweden . 468,945 62-5 14:1 
Netherlands 380,30 | 595 | Ibe 





and represents the position at the end of the 
third quarter of the year when the tonnage 
for export totalled 3,329,810 tons or 37-8 of 
the total under construction throughout the 
world. A glance at the table clearly indicates 
the reliance placed by several countries upon 
the gaining of export contracts to maintain 
their shipbuilding industry at a high level of 
production. The building of new shipyards 
in various countries with the possible result of 
reducing the volume of tonnage for export 
does constitute a threat to the future amount 
of tonnage likely to be built for registration 
abroad. 

Of the total tonnage under construction, 
oil tankers accounted for 4,035,364 tons or 
45-8 per cent, and the following are the 
totals for various countries : Great Britain 
833,700 tons or 47-5 per cent; Sweden 
511,215 tons or 68-0 per cent ; Italy 433,430 
tons or 56-6 per cent ; Japan 355,786 tons 
or 38-6 per cent; France 348,644 tons or 
55-2 per cent ; and Germany 321,658 tons 
or 36-2 percent. In this country the remain- 
ing tonnage under construction on Sep- 
tember 30 included: passenger and pas- 
senger/cargo liners 11-2 per cent; cargo 


liners 25-8 per cent ; cargo tramps 3-6 per 
ore carriers 7:2 per cent. 


cent ; These 
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Scott’s Shipbuilding and Engineering Company, Ltd., built and engined the ‘‘ Dunkwa ”’ to the order of Elder 

Dempster Lines, Ltd. The deadweight on a draught of 26ft 1jin is 9572 tons and the ship measures 430ft length 

between perpendiculars by 63ft beam by 38ft 6in depth to shelter deck. Cargo from the five holds is handled 

by seventeen derricks including one 50-ton, two 20-ton, and two 10-ton units. A four-cylinder supercharged Scott- 

Doxford oil engine developing 5700 b.h.p. at 115 r.p.m. gives the ship a service speed of 14 knots and burns 
heavy fuel 


figures, compared with the previous year, 
indicate that a larger proportion of cargo 
liner tonnage was being built mainly at the 
expense of passenger and passenger/cargo 
liners and cargo tramps. 

Some measure of the effect of the pressures 
exerted upon shipping industries by the 
unhealthy practices of flag discrimination, 
state subsidies, flags of convenience and 
flags of prestige may be gained when the 
steady decline in the shipping industry’s 
contribution to the balance of payments is 
examined. In 1952 the value of shipping’s 
invisible earnings amounted to about £220 
million, by 1958 this had fallen to £135 
million, and the estimated figure for 1959 
revealed that the total was expected to 
have dropped to £100 million. Many of the 
various ills already mentioned stem from 
the idea that sovereignty and shipping go 
together, but these misguided abuses of free 
trade are not confined to emergent nations, 
for others have copied, as a matter of 
expediency, what America did as a matter of 
policy. The results of such shipping prac- 
tices have been extremely detrimental to 
British shipping, for the proportion of cargo 
carried in British ships has steadily decreased; 
the fleet, expressed as a percentage of world 
tonnage, has also attained a new low level 
of approximately 16-3 per cent. It is clearly 
evident that inherent shipping skills cannot 
hope to overcome the handicap imposed by 
shipping policies sponsored by foreign Govern- 
ments, and that something must be done to stop 
further deterioration in British shipping 
strength. British shipowners have no false 


sentiments about their erstwhile pre-eminence, 
but do feel that pressure should be applied at 
Government level to persuade nations that this 
urge for self sufficiency, based upon a purely 





national point of view and without regard to 
international economic considerations, 1s 


not in the best interests of the world. If 


reasoned argument will not prevail then 
Great Britain as a major importer may be 
forced to adopt such counter measures as 
will remedy the state of unequal competition. 
The effect of the resulting unrestricted com- 
petition would mean that shipping would not 
provide an economic service and more and 
more ships would be making full and 
ballast voyages alternately. 

To-day, a world of growing economic 
nationalism involving the building and own- 
ing of national flag fleets has resulted in an 
oversize world fleet and the paradox of 
shipping suffering a depression in spite of 
the rising volume of world trade. There has 
been some reduction in the tonnage laid up 
for lack of employment and the British total 
is about 560,000 tons out of a world total of 
3,600,000 tons. The latter, however, does 
include approximately 630,000 tons of ships 
built before the war and 1,650,000 tons 
constructed during the war, many of which 
may not sail again. The scrapping of older 
ships would greatly benefit the position, but 
clearly this would have to be a matter of 
international agreement and co-operation. 
With freight rates at a unremunerative level 
shipping is an unrewarding business in these 
days of unequal competition, so that ship- 
owners compare their position, in which the 
low level of profits prevent full advantage 
being taken of investment allowances, with 
those foreign owners who are virtually 
untaxed. British shipowners are not mendi- 
cants, but with the dice heavily loaded 
against them surely it should be recognised 
that until provision has been made for fleet 
replacement, the tools of the trade, there is 


The. Caledon Shipbuilding 
and Engineering Company, 

Ltd., completed the ** City 
of Worcester” for Ellerman 


a sea speed of 14} knots and 
is driven by a Clark-Sulzer 
eight- cylinder oil engine 
rated at 5040 b.h.p. at 121 
r.p.m. Ten derricks for 
7-ton and 10-ton loads serve 
the four holds. The main 
dimensions are 434ft length 
overall, 59ft moulded 
breadth, 36ft 9in moulded 
depth to shelter deck and a 
deadweight of 8500 tons is 
carried on 26ft 2in draught 
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no profit for taxation purposes — especially s0 
when it is remembered that shipping does 
not appear in the Government aid list, 
A composite graph setting forth freight 
earnings, operational costs, replacement and 
maintenance charges, and level of taxation 
would indicate the continuance of the 
depressing trend towards a smaller British 
share of world tonnage and further reductions 
in the balance of payments. 

Last year the efforts of shipowners were 
further hampered by strikes, which made 
nonsense of official agreements and imposed 
a minority rule to the detriment of all. They 
resulted in heavy losses through delay, md 

upsetting of schedules, the making of ballast 
voyages to keep loading dates and the loss 
of entrepot trade. Such losses cannot but 
seriously affect an owner’s ability to finance 
the building of a new ship and the placing of 
an order, and indeed the whole structure of 
the industry. 

(To be continued) 


New Year Honours 


THE list of New Year Honours to be con- 
ferred by H.M. The Queen was published 
last week. It includes announcements, as 
follows, of honours awarded to engineers 
and industrialists. 

Baron.—Sir Alexander Fleck, chairman of 
the Advisory Council on Research and 
Development, Ministry of Power, and of the 
Nuclear Safety Advisory Committee. 

Baronet.—Sir James Bowman, chairman, 
National Coal Board. 

Knights.—Mr. G. E. Beharrell, chairman, 
Dunlop Rubber Company, Ltd.; Mr. C. 
Dannatt, vice-chairman, Associated Electrical 
Industries, Ltd.; Mr. G. G. Honeyman, for 
services to industrial arbitration ; Mr. E. R. 
Lewis, chairman, The Decca Navigator 
Company, Ltd., and Decca Radar, Ltd.; 
Mr. A. C. B. Lovell, Professor of Radio 
Astronomy, University of Manchester, 
Director, Jodrell Bank Experimenta! Station ; 
Mr. K. R. Pelly, chairman, Lloyd’s Register 


of Shipping. 
C.B.—Mr. I. E. King, director of dock- 
yards, Admiralty ; Mr. H. A. Sargeaunt, 


deputy chief scientist (B.), War Office ; 
Mr. W. H. Stephens, director-general of 
ballistic missiles, Ministry of Aviation. 

C.M.G.—Mr. J. C. Bennett, joint manag- 
ing director, Henry Gardner and Co., Ltd. 

G.B.E.—Sir Ellis Hunter, chairman and 
managing director, Dorman Long and Co., 
Ltd. 

C.B.E—Mr. Gerald Burdon, engineer 
surveyor-in-chief, marine division, Ministry 
of Transport; Mr. L. Childs, chairman, 
Great Ouse River Board ; Captain J. P. 
Dobson, Commodore Master “ Empress of 
Britain,’ Canadian Pacific Steamships, Ltd.; 
Mr. G. C. I. Gardiner, technical director, 
De Havilland Aircraft Company, Ltd.; 
Mr. F. E. McGinnety, director general of 
inspection, Ministry of Aviation ; Mr. J. C. 
Mitcheson, Professor of Mining, University 
of London; Mr. E. F. Newley, deputy 
director, Atomic Weapons Research Estab- 
lishment, Aldermaston ; Mr. J. R. Pheazey, 
vice-chairman and joint general manager, 
Standard Telephones and Cables, Ltd.; 
Mr. A. R. Plowman, director of contracts, 
Ministry of Works; Mr. A. A. Rubbra, 
technical director, Rolls-Royce, Ltd.; Mr. J. 
B. Scott, sales director, Crompton Parkinson, 
Ltd.; Mr. Charles Thacker, managing direc- 
tor, Ford Motor Company, Ltd.; Mr. E. J. 
Vaughan, deputy chief scientific officer, 
Admiralty ; Mr. H. Woods, H.M. deputy 
chief inspector of factories, Ministry of 
Labour; Mr. A. J. Young, managing 
director, English Electric Valve Company, Ltd. 
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Reorganisation of the Nationalised 
Transport Undertakings 
STATEMENT BY RAILWAY CONVERSION LEAGUE 


Tue following “* Statement’ was issued on 
December 28 by the Railway Conversion League. 
The White Paper is not concerned with the 
traffic crisis : its main theme is the preservation, 
at all costs, of the railway system. This follows 
naturally from the restatement of the familiar, 
but quite unsubstantiated, cliché, that railways 
are a “ vital basic industry.”” Starting from this 
point the report inevitably arrives at the con- 
clusion that since the various methods of running 
the railways so far tried have proved unsuc- 
cessful another method must now be tried. The 
costly current experiment is thus to be written 
off as a failure ; an account for £1200 millions 
is to be transferred to the taxpayer and a new 
five-year experiment is to be put in hand. The 
White Paper puts forward no solid grounds 
for hope that this experiment will be any less 
costly, or any more likely to be successful, than 
the others: it merely represents a further variant 
which has not yet been tried. 

The ultimate fate of the railways, the White 
Paper concedes, will depend upon whether users 
are prepared to pay economic prices for services 
provided, but warning is given that economic 
prices must be expected to be higher than present 
prices. The effect of higher rail prices upon the 
railways’ struggle for more traffic must be judged 
in the light of a situation summed up thus by 
Mr. John Hay, Parliamentary Secretary to the 
Ministry of Transport, in the Commons, on 
October 26, 1960: ‘* To-day, people in Britain, 
as in other highly developed countries, want to 
use private transport. They want to use it for 
their goods and for themselves.”’ It is scarcely 
credible that the proposals in the White Paper 
are based on recommendations of the Stedeford 
Group, the dominant business element of which 
could not reasonably be envisaged as putting 
such a proposition to shareholders, or to tax- 
payers. 

From the Government’s point of view the 
proposals no doubt have the virtue that the day 
of reckoning, postponed for five years, will not 
occur within the life of the present Parliament, 
others will have to deal with the mess. There is 
every indication, however, that we have not as 
much as five years in which to find a solution of 
our traffic crisis, if we are to avoid becoming a 
pauper country. 

Both major political parties have placed their 
faith in railway ‘* modernisation.””’ They are now 
so far committed to this programme that “ loss 
of face *’ must inevitably result from any decision 
to reconsider it. With the economic welfare of 
the country at stake, however, a government or 
party which has the courage to pocket its pride 
and re-examine, without prejudice, the total 
resources of our road and rail systems, and the 
best use that can be made of them, in the interests 
of the taxpayer, the transport user and the 
country as a whole, will earn the gratitude of 
every citizen. There is yet time, between now 
and next autumn, when legislation to implement 
the proposals would come before Parliament, for 
wisdom and constructive imagination to prevail. 





R.D. 90 Diesel Engine 


IN an article entitled “‘ Large Bore Marine 
Diesel Engine * which appeared in our issue of 
December 30, 1960, we gave particulars of the 
900mm bore diesel engine developed by Sulzer 
Brothers, Ltd. This engine, which has a stroke 
of 1550mm and is conservatively rated at 2000 
b.h.p. per cylinder at 119 r.p.m., has, we are 
informed, recently attained an output of 3000 
bh.p. per cylinder. To achieve this figure the 
speed was raised to 130 r.p.m., the mean effective 


pressure being 149-2 Ib per square inch. At this 
pressure and with an exhaust temperature of 
715 deg. Fah. the fuel consumption was 0-342 Ib/ 
b.h.p./hour while with a mean effective pressure 
ranging from 85-3ib to 106-6lb per square 
inch the consumption did not exceed 0-331 Ib/ 
b.h.p./hour. Based on this rating a twelve- 
cylinder engine would give 36,000 b.h.p. 


International Boat Show 


On Wednesday, January 4, the Boat Show, 
under its new title International Boat Show, was 
opened at Earls Court. The Show, which will 
remain open until January 14, is again of increased 
size and on view are more than 700 craft shown 
by about 480 exhibitors. The craft on view 
include : ** Jester’? which was sailed last year 
single-handed across the Atlantic, and also 
“Gipsy Moth III,” the yacht which won the 
Atlantic race; a Chinese junk; a Mediterranean 
motor cruiser; a new lifeboat; a 17-ton auxiliary 
yawl ; a 60 m.p.h. runabout ; together with a large 
number of dinghies and other small craft with or 
without auxiliary power. Inboard and outboard 
engines having a range of power suitable for the 
craft displayed and also for much larger boats 
are shown by a number of manufacturers, and 
also various items of auxiliary mechanical equip- 
ment. Small boat construction is demonstrated 
in the  build-it-yourself boatyard and also 
demonstrated is the building of a boat in ninety 
minutes using a special kit. There is also a 
boating-on-a-budget section which is partly 
devoted to craft costing up to £250 and partly to 
boats priced between £250 to £500. 


Flameproof Immersion Heater 


WE illustrate a flameproof immersion heater 
which has been supplied specially to Connolly’s 
(Blackley), Ltd., Liverpool, by the Heating and 
Welding Department of Associated Electrical 
Industries, Ltd., Mosley Road Works, Man- 
chester, 17. The heater, rated at 1SkW, 415V, 
three-phase, was designed specially to meet the 
requirement of a very low heat dissipation. 





Finned immersion heater with flameproof head and 
terminal box 


Maximum loading was specified as 4W per 
square inch of surface, and this was achieved by 
the use of cast-in elements and exterior finning, 
The nine “* U ”-bent mild steel elements are cast 
in aluminium inside the main tubular body; the 
outside has forty-eight fins to increase the surface 
area. 

The surface of the heater is coated by a chrome 
diffusion process to avoid contamination of the 
liquid to be heated. The Maclaren thermostat 
for temperature control over the 200 deg. to 
300 deg. Cent. range is fitted with a Buxton 
certified flameproof head, and the heater terminal 
box is designed to accord with Flameproof 
Specification B.S.229. In use, only the finned 


portion of the unit is heated, the elements being 

provided with cold extensions. This ensures 

that, within prescribed limits, a fall in level 

inside the kettle would not result in decompo- 

sition of the liquid around the exposed portion. 
[Reply Card No. E234] 


Stabilised Power Supply 


Outputs from 12V to 48V d.c. at currents 
between 8A and 2A are provided by the Series 
PST stabilised d.c. power supply units introduced 
by Claude Lyons, Ltd., Valley Works, Hoddes- 
don, Herts. We illustrate model PST-2005, 
having 20V nominal output at 5A. The units 
consist of a conventional d.c. power supply 
(step-down transformer, bridge rectifier and 
reservoir capacitor smoothing), the input to 
which is fed through a transductor. A tran- 
sistorised feedback amplifier measures the output 
voltage from the unit and continually adjusts 
the d.c. current in the control winding of the 
transductor so as to maintain the output voltage 





unit 


Transductor-controlled d.c. power supply 
constant over a wide range of variation in input 
(mains) voltage and frequency, and in output 
(load) current. An instantaneous change in 
input voltage of 10 per cent prodtices an instan- 
taneous change in output voltage of only 0-15V. 

Ripple is stated to be of the order of 1 per 
gent. The output voltage is adjustable over a 
range of --15 per cent about the nominal value. 
The characteristics of the units include a high 
degree of inherent protection against short 
circuits, an instantaneous change from 25 per 
cent load to 100 per cent load producing an 
instantaneous drop in output voltage of less than 
0-8V. Units are supplied for chassis or standard 
19in rack mounting. 

[Reply Card No. E235] 


Silicon Rectifiers 


Two silicon rectifiers intended particularly for 
operation at high temperatures are announced 
by the International Rectifier Company (G.B.), 
Ltd., Hurst Green, Oxted, Surrey. These units 
are rated at 1S500V P.I.V., 300mA, and offer 
reverse leakages as low as 100uA at 75 deg. Cent. 
(at rated P.I.V.) Maximum forward voltage drop 
at a test temperature of 25 deg. Cent. at 1S0mA 
is 4-5V. The rectifiers are stud-mounted for 
optimum heat dissipation, and may be operated 
at temperatures up to 150 deg. Cent. The high 
inverse voltage combined with the ability to 
withstand severe shock and vibration makes 
them suitable for missile and airborne equipment 
applications. The rectifiers are available for 
cathode mounting (IW1130) or anode mounting 
(IW1131), selection of the appropriate arrange- 
ment according to circuit requirements elimina- 
ting the need for high-voltage insulation between 
stud and chassis. 

[Reply Card No. E236] 
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Excess Demand Warning System 


AN excess-demand warning system which 
is designed to give much closer control over 
the consumption of electrical energy than the 
usual maximum demand warning devices has 
been introduced by Ferranti, Ltd., Hollinwood, 
Lancs. It is intended mainly for use in con- 
tinuously operated plants where shut-downs 
caused by too-frequent warnings of approaching 
maximum demand can seriously affect pro- 
ductivity as well as the quality of the product 
and the plant efficiency. 

The Ferranti excess demand warning system 
keeps continuous watch over the energy con- 
sumed during each successive demand period 
and compares it with an ideal load set by the 
user. The difference between the actual load 
and the ideal load is shown on a 6in dial dis- 
crepancy indicator and when the energy con- 
sumed by the actual load exceeds that of the 





Excess-demand warning panel. The square instrument 
case houses the maximum demand alarm and above 
it is a 6in-dial load discrepancy indicator 


ideal load by a predetermined amount a pair or 
pairs of alarm contacts close. 

The discrepancy indicator is a ratiometer 
instrument arranged so that the pointer remains 
on zero when the integrated loads are equal, 
moves to the left when the actual load is below 
the ideal load set by the user and moves to the 
right in the opposite condition. The state of the 
ideal/actual energy consumed can be seen on 
the discrepancy indicator at any time during 
each demand period. Hence, depending on 
the time of inspection and the relevant load 
conditions, arrangements can be made to shed 
a percentage of the load. 

The operation of the system depends on 
binary storage of impulses by a chain of relays. 
Impulses representing ideal load conditions are 
obtained from an impulse generator and the 
corresponding settings of kilowatts or megawatts 
are shown on 6in dial dynamometer wattmeters, 
both of which are fed from a voltage stabiliser 


unit. The user can regulate the kilowatts or 
megawatts setting and, therefore, the rate of 
impulsing by means of a “ Variac” control. 
The ideal load impulses received in each demand 
period are fed into an impulse comparator 
which compares them with the impulses received 
from an impulsing meter or summator working 
from the actual load to be controlled. The 
difference is displayed on the discrepancy 
indicator. 

One or more sets of alarm contacts are incor- 
corporated in the impulse comparator ;_ they 
can be made to close when a predetermined 
number of excess impulses of actual load over 
ideal load has been reached. A time switch can 
be incorporated in the alarm circuit ; this time 
switch operates with the same interval as the 
tariff time switch, but is set five or ten minutes 
before it. 

Resetting of the impulse comparator and 
discrepancy indicator is done at intervals of 
thirty minutes (or whatever demand period 
prevails) by means of the tariff switch or a time 
switch set coincidentally with the tariff time 
switch. Relays and impulsing circuits are 
designed for working at SOV, d.c., and a suitable 
rectifier unit can be supplied. 

Our illustration shows a completed excess 
demand warning panel. The 6in dial dynamo- 
meter wattmeters are mounted at the top and 
below each is the relevant “ Variac”’ control 
for regulating the kilowatt or megawatt setting. 
Between these controls is the discrepancy 
indicator. Below this indicator is the maximum 
demand alarm, and on each side of the latter 
there is a Ferranti feeder flowmeter to indicate 
the magnitude and direction of power flow. 

Although this equipment is intended for giving 
warning of excess demand, it can easily be 
adapted for load control, where it is desired to 
keep the load steady within close limits set by 
the user. This control can be arranged by fitting 
a second set of alarm contacts in the impulse 
comparator to close when the actual load im- 
pulses are below the ideal load impulses by a 
predetermined number. 


{Reply Card No. E241] 


Granulated Pig Iron 


Liguip iron from the blast-furnace is usually 
either sent to an adjacent steel works in liquid 
form for further processing, or else cast into pig 
form in a pig casting machine and cooled before 
despatch. A process developed by Stewarts and 
Lloyds, Ltd., however, granulates the liquid iron 
and so produces a material which is much more 
easily handled. The process was developed at 
the Wellingborough Works of Stewarts and 
Lloyds, because of the difficulty of transporting 
the iron to the same company’s Corby Works, 
where it is used. Corby is about 18 miles from 
Wellingborough, too far for the iron to be 
transported in molten form, and sending it as 
cold pig iron was responsible for very heavy 
wear and tear on the handling and transporting 
equipment, and also on the equipment at Corby, 
where the iron was charged into furnaces. Be- 
sides the original plant at Wellingborough, 
granulating plant has been installed at the Abbey 
Works of the Steel Company .of Wales, Ltd., and 
on the Continent. The process has been patented 
by Stewarts and Lloyds, and is being sold under 
licence by John Miles and Partners (London), 
Ltd., 76, Cannon Street, London, E.C.4. 

To granulate the iron molten metal is poured 
from a ladle down an inclined channel at a rate 
of about | ton per minute. At the end of the 
channel the iron falls into a group of high- 
pressure water jets, directed upwards at an angle 
of 5 deg. to 10 deg. to the horizontal. The metal 
is cooled rapidly and forms small granules, the 
size of which can be varied by altering the rela- 
tionship between the quantities of iron and water 
on a time basis. Production rates can be in- 
creased by using more than one granulating 
channel. At Wellingborough there are two 


Stream of molten iron falling into water jets 


channels, giving a throughput of 2 tons per 
minute. Each group of water jets uses water at 
about 600 gallons per minute ; water require- 
ments are therefore 600 gallons per ton per minute. 
The maximum pressure of the water at the jets is 
about one atmosphere. Iron granules are carried 
away by the stream of water, and lifted by belt 
conveyor to a disposal point. 

Granulated iron from Wellingborough is used 
in the blast-furnaces at Corby, and also in the 
open-hearth steel furnaces ; in fact, all the cold 
iron charged to the open-hearth furnaces is in 
this form. 

Experiments have been made on the control of 
granule size, and it has been found that by 
reducing the water pressure to about 6-5 Ib per 
square inch larger granules are made. With the 
lower water pressure and with the water at about 
20 deg. Cent., granules up to about pigeon-egg 
size can be made, though about 20 to 30 per cent 
of the product is much smaller. Considerable 
flexibility is inherent in the process. At the 
Jouef Works, in France, for example, no ladle 


Iron granules produced by the Stewarts and Lloyds 
process 
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is used, casting being done direct from the blast- 
furnace taphole. 

Granulation offers a simple solution to several 
problems in the iron and steel industry. Besides 
being admirably suited to mechanical handling 
by normal equipment such as conveyors, bunkers 
and power shovels, granulated iron can be lifted 
easily by an electromagnet. The granulating plant 
is considerably cheaper in capital and operating 
cost than pig casting machinery, and is simple and 
safe in operation. In addition to producing a 
material which is easily handled, granulation 
solves the problem of uniform operation of 
blast-furnaces at periods when the steel works 
cannot take the normal production of molten 
metal—at week-ends or holiday times in parti- 
cular. With a granulating plant in operation, the 
furnaces are kept running normally, and the iron 
is granulated and stocked—in bunkers or on the 
ground—and recharged later to the furnaces. 


[Reply Card No. E242] 


Dual-Circulation Boilers at Spondon 
‘*H ”’ Power Station 


WE have received some details of an installation 
consisting of four 180,000 Ib per hour stoker- 
fired boilers designed and built by Foster Wheeler, 
Ltd., 3, Ixworth Place, London, S.W.3, as an 
extension to the C.E.G.B.’s Spondon power 
station. This station is situated on the north 
bank of the River Derwent, about 4 miles south 
east of Derby. 

Steam from the new boilers is supplied to 
three 1|OMW back-pressure turbo-alternators at 
900 Ib per square inch and 875 deg. Fah. and is 
exhausted from the turbine at a back pressure of 
160 lb per square inch at 510 deg. Fah. for 
supply to the adjacent factory of British Cela- 
nese, Ltd., which has a long-term contract with 
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the C.E.G.B. to take up to 500,000 Ib of steam 
per hour. No condensate is returned from the 
factory which, instead, supplies 100 per cent 
make-up in the form of warm river water, 
treated in a simple process softening plant. 
The boilers are dual-circulation units which 


‘were developed by Foster Wheeler to utilise this 


feed water which would otherwise be considered 
unsuitable with the boiler operating conditions. 
They are three-drum, stoker-fired, water-tube 
boilers, each having a maximum rating of 
180,000 Ib per hour when operating under the 
following conditions : superheater outlet pressure 
at M.C.R., 9501lb per square inch gauge ; 
superheater outlet temperature at M.C.R., 985 
deg. Fah.; feed temperature at economiser 
inlet at M.C.R. 360 deg. Fah. 

The primary (front) circuit (see accompanying 
drawing) is kept at a relatively low concentration 
by continuous blowdown from the front steam 
drum to the rear steam drum through six 4in 
o.d. water circulators, flow being achieved by 
placing the rear drum centre line Sin below that 
of the front drum. Steam generated in the rear 
drum is led to the front drum through thirty- 
eight 34in o.d. tubes. It enters a separate com- 
partment in the side of the drum where it serves 
to raise the temperature of the incoming feed 
which is sprayed from the feed pipe, and is 
itself partially condensed. 

The primary or low-concentration circuit is 
formed by the furnace water walls which consist 
of open spaced 34in o.d. tubes. Water from the 
front steam drum is fed to the front, rear, and 
side walls of the furnace by a 10}in i.d. down- 
comer on either side of the boiler. The front 
and rear wall tubes lead directly into the drum 
at their upper end ; the front wall tubes also 
form the roof tubes and the rear wall tubes open 
out to form a two-row slag-screen at the furnace 
exit. At the level of the water drum, the rear wall 
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begins to slope towards the front wall and 
becomes vertical again on the front steam drum 
centre line. Some of the side wall tubes extend 
up to the furnace roof and so directly into the 
drum; the remainder go into a header at 
approximately the same height as the point 
where the rear wall becomes vertical again. 
Risers convey the steam/water mixing from this 
header to the drum. 

The second or highly-concentrated circuit 
consists of two vertical convection banks of 2in 
tubes between the rear steam drum and the water 
drum, water flowing down the bank furthest from 
the furnace and up the front bank. A row of 
3}in tubes connected between these drums serves 
to line the superheater cavity. Two 6in bore 
downcomers are connected (one each side) 
between the steam and water drums to assist 
circulation in the convection bank. 

Steam temperature is controlled by condensing 
a small proportion of the saturated steam before 
entry into the superheater. The moisture thus 
formed mixes with the ingoing saturated steam, 
and by taking up latent heat in the superheater, 
reduces the final overall steam temperature to the 
required value. The condensation of the neces- 
sary quantity of saturated steam is effected by 
means of a shell-and-tube heat exchanger, or 
control condenser, which forms the superheater 
inlet header. Saturated steam entering this header 
passes over a horizontal tube bundle carrying 
circulated cool feed water which by-passes the 
economiser and flows via the control condenser 
to rejoin the main feed flow at a point between 
the economiser outlet and the steam drum. 

A control valve is fitted in the condenser water 
circuit to fix the quantity of cooling water at the 
required value. The valve is governed by a 
regulator responding to final steam temperature 
and other conditions. 

The control condenser is composed of two 
separate tube banks inserted, one from each end, 
into the superheater inlet header. Each tube bank 
consists of a bundle of horizontal “ U ’’-tube 
elements, expanded into a tube plate and arranged 
to provide four water passes through the tubes, 
by suitable baffling in the water box. The tubes 
are jin o.d. and 16 S.W.G. thick. Special 
drainage troughs are provided on the steam side 
of the tube banks to ensure rapid and uniform 
distribution of condensate to all superheater 
elements. 


Timetable Compilation by Computer 


Mempsers of the Electronic Data Processing 
Unit of London Transport and E.M.I. Electro- 
nics, Ltd., Hayes, Middlesex, have for several 
months been jointly investigating the production 
of a computer programme for compiling bus 
timetables. They have now compiled and 
printed on an * Emidec”’ 1100 computer, in 
thirty seconds, a timetable for the simplest type 
of bus route, which would take a schedule 
compiler at least an hour to produce manually 
in rough outline. It has been stressed on behalf 
of London Transport that the work accomplished 
so far represents only “the end of the begin- 
ning,” but it is hoped that the * Emidec ”’ will 
enable schedules and related statistical informa- 
tion, vehicle time cards and inspectors’ time 
books to be produced much more quickly and 
economically than by manual methods. It 
should .also be possible to compile timetables 
more closely in line with the fluctuating needs. 

In order to gain an insight into the problem, 
the simplest type of bus route—from A to B, 
without any intermediate turning points or 
branches—was taken as a basis, and the logical 
rules underlying the compilation of a timetable 
for such a route were determined. From these 
rules, a detailed computer programme was built 
up. This programme needs to be written only 
once, since it will accept variations in specifica- 
tions for different routes. The computer can then 
compile the complete timetable for a particular 
route in ten seconds, and immediately print out 
the information in as many different forms as 
are needed. 

The next problem is to define the logic and 
write the computer programmes for the more 
complex types of timetable, comprising several 
intermediate turning points, two or more garage 
allocations, and inter-working requirements. 
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Steel 

In 1962, the British Iron and Steel 
Federation says in a report published this 
week, Great Britain will have over 30,000,000 
ingot tons of steel capacity. Two new strip 
mills will by then have been added to the 
existing three modern strip mills. It is 
expected that the first units of the two new 
mills of Richard Thomas and Baldwins, Ltd., 
and Colvilles, Ltd., will be in operation by 
the end of this year. Other developments 
which are due for early completion are the 
additions of universal beam mill stands to 
the heavy section mills at Colvilles’ Lanark- 
shire Works, South Durham’s Cargo Fleet 
Works and the United Steel Companies 
Appleby-Frodingham Works. Billet capacity 
is to be expanded by the completion of the 
two new rotor furnaces for pre-refining 
and the commissioning of the new con- 
tinuous billet mill at Richard Thomas and 
Baldwin’s Redbourn Works. Other import- 
ant developments include the new melting 
shop at Consett with two L.D. and two 
Kaldo vessels and the completion of South 
Durham’s new South Works by the addition 
of a blast-furnace and further steelmaking 
capacity. The scale and pace of this develop- 
ment, the Federation says, will exceed any- 
thing planned for this period on the Continent. 

The British Iron and Steel Federation 
estimates that the British steel industry will 
produce about 24,500,000 tons of steel this 
year, compared with 24,200,000 tons pro- 
duced last year which was an increase of 
one-fifth on 1959 production. During 1960, 
the Federation says, the steel industry spent 
about £130 million on new plant and 
development and raised its production capa- 
city to just under 26,000,000 tons. During 
1961, the industry is expected to spend at 
least £150 million on development and to 
increase its crude steel capacity to 27,000,000 
tons. On present plans, the Federation adds, 
it appears that by 1965 total steelmaking 
capacity will exceed 34,000,000 tons a year, 
and this will involve an expenditure of at 
least another £450 million. 

Over 4,200,000 tons of steel went into 
direct exports in 1960, the report states. In 
value this represented some £230 million 
and more than covered the cost of all raw 
material imports required by the steel 
industry. 


Overseas Trade 
According to the latest figures issued 
by the Board of Trade, United Kingdom 
exports in November were valued at 
£342,300,000, imports at £419,600,000 and 
re-exports at £11,800,000. These high figures, 
the Board points out, reflect the clearing of 
goods delayed by the strike of tally clerks at 
the London docks in September and October. 
Nearly all the delayed imports had probably 
been cleared by the end of November and 
the total of imports for the three months 
September, October and November together 
was much the same as it would have been 

but for the strike. 

The annual rate of exports in the first 
eleven months of 1960 was 6 per cent higher 
than the 1959 total. But exports -were 
increasing throughout 1959, the Board says, 
and the level of exports in the period Sep- 
tember to November, 1960, was _ little 
changed from the first quarter of 1959. The 





annual rate of imports in the first eleven 
months of last year was 14 per cent greater 
than in the year 1959. Imports increased 
sharply in the second half of 1959 and the 
first few months of 1960, and have continued 
to increase, though at a slower rate, since 
then. 

United Kingdom exports in the three- 
month period September to November were, 
in total, less than 1 per cent more than a 
year earlier. The value of exports of cars 
in the last three months was 33 per cent less 
than in the corresponding months of last 
year, and 26 per cent less than in June to 
August. On the other hand exports of 
commercial vehicles in the last three months 
showed an increase of 9 per cent on a year 
earlier. Exports of ships, aircraft and rail- 
way vehicles were all less than a year earlier, 
the Board says, and exports of ships and 
aircraft were also less than in June to August. 
The 9 per cent increase in exports of non- 
electric machinery in September to November, 
compared with a year earlier, was almost as 
great, the Board says, as the increases a 
year earlier in the preceding three months, 
although much less than in the first five 
months. Exports of electric machinery and 
appliances, although less than a year earlier, 
have shown little sign of any further fall 
compared with June to August. Exports of 
machine tools, textile machinery, office 
machinery, and agricultural machinery com- 
tinued to show large increases compared 
with a year earlier, the Board states, but 
exports of tractors, although still 17 per cent 
more than a year earlier, showed signs of 
levelling out, for in the first eight months 
they had been 37 per cent more than a year 
earlier. 


Wages and Hours of Work 

Changes in rates of wages and hours 
of work reported to the Ministry of Labour 
as having come into operation in the United 
Kingdom during November are estimated to 
have resulted in about 321,000 workpeople 
receiving an aggregate increase of approxi- 
mately £132,000 in their full-time weekly 
rates of wages, whilst 215,000 workpeople 
had their normal weekly hours reduced by 
an average of two and a quarter hours. 
The latest statistics issued by the Ministry 
show that some of the principal increases in 
rates of wages affected workpeople employed 
in the manufacture of iron and steel and in 
the electrical cable-making industry. Workers 
engaged in certain branches of the iron and 
steel manufacturing industries received 
increases ranging from 9s. to 13s. a week, 
according to occupation. In the electrical 
cable-making industry increases were agreed 
ranging from 10s. Id. to 10s. 104d. a week 
for men according to district and occupa- 
tional classification, and from 8s. 2d. to 
8s. 6d. for women. 

The Ministry of Labour says that, of the 
total increase of £132,000, about £64,000 
resulted from direct negotiations between 
employers and trade unions ; £63,000 from 
arrangements made by Joint Industrial Coun- 
cils or other joint standing bodies established 
by voluntary agreement ; £4000 from the 
operation of sliding scales based on the 
official index of retail prices; and the 


remainder from Orders made under Wages 
Councils Acts. 


Technicians in Engineering and Chemical 
Industries 
The results obtained from a sample 
survey carried out by the Ministry of Labour 
of the employment of technicians in the 
engineering and chemical industries are 
analysed in the December, 1960, issue of 
the Ministry of Labour Gazette. The 
object of the survey was to gain information 
about the proportion of technicians to other 
workers employed in these industries, the 
proportions engaged on different kinds of 
work, the qualifications held, and the present 
and future demand for them. Inquiry forms 
were sent to 400 firms, of which three- 
quarters employed over 1000 workers, and 
the remainder employed 100 to 999 workers. 
Adequate replies were received from 309, 
77 per cent, of the firms approached. The 
total number of employees in the firms 
which replied to the inquiry was 22 per cent 
of the employees of all firms with 100 
workers or more in the industry groups con- 
cerned. The survey gives a picture of the 
employment of technicians in a number of 
firms in each industry group, which, the 
Ministry of Labour says, can be expected 
to be indicative of the general position in the 
industries concerned. 

The inquiry revealed that nearly 18 per 
cent of the employees covered by the survey 
were engaged on managerial, administrative 
and clerical work, and 71 per cent were 
craftsmen, semi-skilled or unskilled workers. 
The results showed that technicians consti- 
tuted 8-7 per cent of the employees compared 
with 2-1 per cent who were qualified scien- 
tists and engineers. In other words, the 
Ministry says, there were on average four 
technicians for every qualified scientist or 
engineer. In the chemical and oil refining 
industries the proportion was about I+ to |, 
and in the engineering industry rather more 
than 5 to |. 

Industries showed considerable variations 
in the proportion of technicians to the total 
number of employees, and there were also 
variations between different firms in the 
same industry. The highest proportion of 
technicians, 11-6 per cent, was employed in 
the electrical engineering and _ electronic 
group, and the lowest in miscellaneous metal 
goods, 4-1 per cent, metal manufacturing, 
4-4 per cent, and shipbuilding, 5-5 per cent. 

About one-third of all technicians were 
employed in design and drawing-office work, 
in which category there were 41 per cent of all 
current vacancies. The next largest demands 
were for laboratory technicians and for tech- 
nicians to be employed on testing, inspection 
and analysis. The overall shortage, as a ratio 
of current vacancies to existing manpower 
strength, was 7-7 per cent, rather less than 
that of qualified scientists and engineers in 
these industries in 1959 (9-6 per cent). 

The survey showed that nearly 14 per cent 
of technicians had a Higher National 
Diploma or Higher National Certificate, or 
were members of a professional institution. 
Nearly 17 per cent had an Ordinary National 
Certificate or a City and Guilds Final or 
Intermediate Certificate. More than 59 per 
cent were reported as having no qualifications, 
although there would be included in this 
group many who had completed a full course 
of craft apprenticeship, and also technicians 
who were still studying for a qualification. 
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Appointments 


Mr. S. H. L. KeARNs has been appointed a director 
of H. W. Kearns and Co., Ltd. 

Sir JOHN WRIGHTSON, Bt., has joined the board 
of directors of A. Reyrolle and Co., Ltd. 


Mr. R. E. J. Putman, A.M.I.Mech.E., has re- 
joined James Gordon and Co., Ltd., as chief engineer. 


Mr. N. R. Dent, A.M.I.Mech.E., has been 
appointed manager of the Fisher Governor Company, 
Ltd. 

Mr. Lestie RUMLEY has been elected president of 
the British Industrial Truck Association for the year 
1961. 

Mr. HARRY WOGDEN, general works manager of 
the India Tyre and Rubber Company, Ltd., has been 
elected a director. 


THE HARLAND ENGINEERING COMPANY, Ltd., has 
announced the appointment of Mr. A. C. Wood- 
Parker as a director. 


HEADLAND GauGes, Ltd., states that Mr. J. H. 
Thornton and Mr. P. H. Van Klaveren have been 
appointed to its board of directors. 


CLAYTON DEWANDRE ComMpPANY, Ltd., has announ- 
ced the resignation of Mr. F. Jones and the appoint- 
ment of Mr. A. Corthorn as chief buyer. 


CROMPTON PARKINSON, Ltd., states that Mr. 
P. J. D. Home and Mr. E. Weldon have joined the 
staff of its press and publicity department. 


Darwins Group, Ltd., has appointed Captain 
J. K. Hamilton a director of its subsidiary company 
Sheffield Forge and Rolling Mills Company, Ltd. 


Mr. A. N. IRens, M.I.E.E., has been re-appointed 
chairman of the South Western Electricity Board for 
a further period of five years from March 1, 1961. 


Mr. P. R. ArmitaGe, A.M.I.Loco.E., has been 
appointed manager of the traction division of The 
General Electric Company, Ltd., in succession to 
Mr. W. D. Morton. 


Mr. R. Lewis Stusss, director of the Zinc Devel- 
opment Association, has been appointed director- 
general of the Lead Development Association and 
the Zinc Development Association. 


ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., 
announces that Mr. F. H. Dale has been appointed 
assistant manager, military radar sales department, 
A.E.1. electronic apparatus division. 


Mr. B. R. D. CLARKE has been appointed admini- 
stration officer of the technical division, the British 
Oxygen Company, Ltd. He has been succeeded as 
secretary, B.O.C., by Mr. E. F. Burgess. 


Mr. L. J. GariBALD1 has been appointed manager, 
steam and gas turbines division of The English 
Electric Company, Ltd., Rugby, with effect from 
January 1, on the retirement of Mr. A. Friswell, 
M.1.Mech.E. 


G. H. Ossporn BuILDING Propucts, Ltd., states 
that Mr. R. J. Bechervaise has been appointed pre- 
production manager, and Mr. J. A. de B. Hallows 
has been appointed sales manager of the newly 
formed industrial division. 


UNITED COKE AND CHEMICALS COMPANY, Ltd., a 
subsidiary of the United Steel Companies, Ltd., 
announces that Mr. J. H. Sellars, work study officer, 
has been appointed works manager (services). Mr. 
R. C. Limb becomes work study manager. 


Mr. R. O. MacGowan has been appointed 
manager, spares and service department, Aveling- 
Barford, Ltd., in succession to Mr. T. H. R. Whiting, 
who recently took up a new post as London director 
for the Aveling-Barford Group of Companies. 


MARCONI INSTRUMENTS, Ltd., announces the follow- 
ing appointments : Mr. A. G. Wray becomes deputy 
chief engineer ; Dr. R. L. Gilbert, advanced product 
engineering manager; and Mr. A. Haviland and 
Mr. D. R. Willis, proprietary engineering managers. 


Brook Morors, Ltd., announces that Mr. John 
Bailey relinquished his position as sales director at 
the end of 1960 but remains on the board as a tech- 
nical consultant. Mr. David Brook has assumed the 
position of sales director and Mr. G. H. Brook has 
become sales manager. 


LANSING BAGNALL, Ltd., announces that Mr. 
Alan Potter has been appointed general sales mana- 
ger; Mr. Edgar Harry Wheeler has been appointed 
export sales manager; and Mr. Charles Arthur 
Barr has been appointed manager of the company’s 
technical services division. 


E. BOYDELL AND Co., Ltd., announces the appoint- 
ment of Mr. B. N. Jolly as managing director in 
succession to the founder of the company, Mr. E. 
Boydell, who remains as chairman. Mr. R. Ducas, 
chairman of Winget, Ltd., and Mr. E. F. O. Gas- 
coigne, deputy chairman, have also joined the 
Boydell board. 


SHELL-MEX AND B.P., Ltd., announces that Mr. 
A. L. King has been appointed general manager, 
operations, and Mr. S. D. Colwell has been appointed 
assistant general manager, operations. Mr. A. C. 
Durie has been appointed general manager, indus- 
trial sales, and Mr. E. Rendall has been appointed 
assistant general manager, industrial sales. 


THE MINISTRY OF AVIATION has announced the 
appointment of Air Commodore F. W. Thompson 
to be director of guided weapons (trials) in succession 
to Air Commodore W. R. Brotherhood. Air Com- 
modore H. M. Russell has been appointed to be 
director of R.A.F. Aircraft Research and Develop- 
ment/B in succession to Air Commodore W. D. 
Distrey. 


LAURENCE, Scott AND ELeEcTROMOTORS, LItd., 
states that owing to his continued ill-health Mr. R. 
Clarke, M.I.Mar.E., marine sales director, has 
resigned after forty-eight years’ service with the 
company. Mr. J. B. Wormall, M.1.E.E., formerly 
industrial sales director, is now sales director for 
all the company’s products. Mr. J. Callf has become 
marine sales manager and has been succeeded as 
chief estimator of the marine department by Mr. 
B. Kidd. 


KAYSER ELLISON AND Co., Ltd., announces that 
Mr. L. A. K. Halcomb, chairman and managing 
director, retired from the position of managing 
director at the end of December, 1960, but continues 
as chairman and remains on the board as consultant. 
He also remains on the board of the parent company, 
Sanderson Kayser, Ltd. The position of managing 
director of Kayser Ellison and Co., Ltd., has been 
filled by Mr. J. R. A. Bull, chairman and managing 
director of Sanderson Kayser, Ltd., and Sanderson 
Brothers and Newbould, Ltd. 


BouND BROOK BEARINGS, Ltd., announces that 
Mr. B. P. R. Parsons, previously managing director, 
has been appointed chairman, and at the same time has 
been made a director of the parent company, Birfield, 
Ltd. The previous chairman of Bound Brook, Mr. 
H. E. Hill—who is also chairman of Birfield, Ltd. 
will remain as vice chairman. Mr. T. L. Martin, 
formerly administration director, becomes director 
and joint manager (commercial) and Mr. W. Harris, 
previously works director, has been appointed 
director and joint general manager (works). 


ViscoUNT WeiR, chairman of G. and J. Weir 
Holdings, Ltd., has given up his position on the 
board of the principal subsidiary company, G. and J. 
Weir, Ltd., in order to devote more time to the 
overall administration of the Group. Mr. J. Russell 
Lang has taken over the position of chairman of 
G. and J. Weir, Ltd., and has been succeeded as 
managing director by Mr. J. W. Atwell. The Hon. 
W. K. J. Weir has joined the board of G. and J. 
Weir, Ltd., as an additional director. Viscount Weir 
has also resigned from the boards of Weir-Catton, 
Ltd., and Weir Foundries, Ltd. 


TURNER AND NEWALL, Ltd., announces the follow- 
ing changes in the boards of certain of its subsidiary 
companies: Mr. N. A. Morling, a member of the 
parent board and chairman of Turner Brothers 
Asbestos Company, Ltd., J. W. Roberts, Ltd., and 
Glass Fabrics, Ltd., has retired from the boards of 
those companies and Mr. G. S. Sutcliffe, who is 
also a member of the parent board and was appointed 
to the boards of those companies on July 1, 1960, 
has assumed the chairmanship thereof. Mr. Sutcliffe, 
chairman of Ferodo, Ltd., has retired from the board 
of that company and Mr. Morling, who was appointed 
to the board on July 1, 1960, has assumed the 
chairmanship thereof. 


Business Announcements 


WESTLAND AircRAFT, Ltd., announces that the Hon. 
H. N. Morgan-Grenville resigned from the board on 
his retirement from business at the end of 1960. 


J. G. STATTER AND Co., Ltd., has moved its sales 
department from London to its works at Amersham 
Common, Bucks (telephone, Little Chalfont 2671/5). 


CONTRACTORS PLANT HIRING ComPANy, Ltd., has 
opened a new branch at Portland Chambers, 120-126, 
Portland Street, Manchester, | (telephone, Central 
4822). 

Mr. F. D. Pratt, personal assistant to Mr. 
G. S. C. Lucas, director and chief engineer, A.E.1. 
(Rugby), Ltd., retired on December 23, 1960, after 
nearly fifty-two years’ service with the company. 

ATLAS Copco (GREAT BRITAIN), Ltd., has opened 
a new Midlands sales and service branch at 23, 
Lombard Street, Lichfield, Staffs (telephone, Lichfield 
3668). The branch has been moved to Lichfield from 
Walsall. 

DRYSDALE AND Co., Ltd., Yoker, Glasgow, states 
that Mr. T. L. Mackie, sales director, retired from 
the board of directors on December 31, 1960, for 
health reasons. His services will be available to the 
company in a consultative capacity. 

Simms Motor Units, Ltd., announces that it has 
come to an agreement with Easco Electrical (Hold- 
ings), Ltd., 6-8, Brighton Terrace, Brixton, London, 
S.W.9, under which Simms will act as official distri- 
butor of “ Eascolyte” low voltage fluorescent 
lighting equipment. 

HENRY BEAKBANE (ForTOX), Ltd., The Tannery, 
Stourport, Worcs. has concluded arrangements with 
Gebr. Hennig 0. H.G. Company of Munich, whereby 
it will supply Hennig’s sheet metal telescopic guards 
and corrugated covers for machine tools. It will 
also undertake servicing and repair of such covers 
fitted to existing machine tools. 


Weir Vacves, Ltd., of Glasgow, and Paciric 
Vacves INc., Long Beach, California, have entered 
into an agreement whereby Weir Valves, Ltd., has 
the exclusive right to manufacture the products of 
the American company and market them throughout 
the world, excluding U.S.A. The company name of 
Weir Valves, Ltd., has been changed to Weir-Pacific 
Valves, Ltd. 


JOHN LySAGHT’s SCUNTHORPE Works, Lid., 
Normanby Park Steel Works, Scunthorpe, Lincoln- 
shire, announces that as from January 1, the iron and 
steel making companies of the G.K.N. Group, of 
which John Lysaght’s Scunthorpe Works, Ltd., and 
its subsidiary company The Scunthorpe Rod Mill, 
Ltd., are members, have been amalgamated under 
the name of G.K.N. Steel Company, Ltd. The 
business conducted by John Lysaght’s Scunthorpe 
Works, Ltd., and The Scunthorpe Rod Mill, Ltd., 
continues under the name of Lysaght’s Scunthorpe 
Works (branch of G.K.N. Steel Company, Ltd.), 
under which name all transactions on behalf of this 
Branch will be conducted in future. 


SHEFFIELD Twist DRILL AND STEEL COMPANY, Ltd., 
Nuckey, Scott AND Co., Ltd., James NEILL AND Co. 
(SHEFFIELD), Ltd., Brrroo., Ltd., Ettiott-Lucas, Ltd., 
TayLor, LAw AND Co., Ltd., JosepH THOMPSON 
(SHEFFIELD), Ltd., and J. W. YOUNG AND Sons, Ltd., 
have formed individual Canadian subsidiary com- 
panies or branches there and have combined to form 
a jointly owned warehousing and distribution 
company, British Warehouse Services, Ltd., which 
will provide management and stockholding services 
for these Canadian subsidiaries and branches. 
The first five of these companies have formed Cana- 
dian subsidiaries under the following names : 
Dormer Tools of Canada, Ltd., James Neill and Co. 
(Canada), Ltd., Nuckey, Scott and Co. (Canada), Ltd., 
Britool (Canada), Ltd., and Elliott-Lucas (Canada), 
Ltd. The remaining three British companies are each 
establishing a Canadian branch. The Head Office 
and Central Warehouse, from which Mr. J. W. 
Willoughby, the vice-president of British Warehouse 
Services, Ltd., will direct the operation, is at 37, 
Six Points Road, Toronto ; the Eastern Warehouse 
is at 677-7th Avenue, Lachine, Montreal, and the 
Western Warehouse is at 636, Commercial Drive, 
Vancouver 6. Taylor, Law and Cartwright, Ltd., 
are the Canadian sales agents for all the British 
firms involved in this venture. 


Contract 


THe De HAVILLAND ENGINE Company, Lid., has 
announced that it is to supply * Gnome *’—General 
Electric T-58—engines to the Agusta Company of 
Milan for use in the Agusta-built Bell 204B ten-seat 
helicopter. The original machine has not the T-58 
but the rather heavier Lycoming T-53, and holds 
numerous records including a speed of 158 m.p.h. 
and a range of 442 miles. 
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Tjorn Bridge 


In the accompanying illustrations we show the 
road bridge across the Askeré Fjord on the Swedish 
west coast. This bridge, which came into use last 
summer, is the chief link in the connection between 
the mainland and the island of Tjérn, a favourite 
resort in a region where many Swedish families 
habitually spend their summer holidays. The road 
uses as stepping stones the small islands of Kallén 
and Almén which are separated by the fjord, here 
nearly 300m wide. When a few years ago the Swedish 
authorities decided to go ahead with this scheme, a 
design had to be found which while being sufficiently 
economic would be equally satisfactory from the 
technical and aesthetic points of view. The bridge 
spans an important shipping lane between the open 
sea and the port and shipbuilding centre of Uddevalla 
at the head of the fjord, so that adequate clearance 
had to be provided. At the same time the structure 
—of necessity very slender as a width of carriageway 


of only 7-5m was to be provided—is situated aaa j * 
in an exposed position where wind velocities of 


140km.p.h. have to be reckoned with. On 
account of the low air resistance and high strength of a circular section 
the choice fell upon an arch bridge having as principal members twin 
tubular girders of 3-8m diameter. The span is 278m and the rise above 
the abutments 40-5m, giving a clearance of 41m or more over 25m to 
either side of the centre. During assembly the arches were suspended 
from cables passing over towers standing on the previously completed 
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approaches. Starting at the centre, prefabricated twin sections arriving 
by sea were added until the abutments, to which the flat end plates are 
rigidly bolted, were reached. The bridge, which was described in our 
issue for January 22, 1960, was carried out by a working group of Demag 
and M.A.N., while the concrete approaches are the work of AB Skanska 
Cementgjuteriet. 
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By Our American Editor 


29 





Gauge Block Developments at the 
National Bureau of Standards 


No. | 


Increased demands on modern technology have established a requirement for 
gauge blocks with higher accuracy of length calibration than is currently available. 
The desired improvement is tenfold and involves an increase in reliability from 


2 10-*in per inch to 1 or 2 10~‘in per inch. 


The problem of achieving gauge 


blocks dimensionally stable to this degree is fundamental and has two aspects : 
(1) the development of a suitable material and treatment to produce a gauge 
block with the desired dimensional stability, surface quality, and several other 
physical properties ; (2) the development of instrumentation and techniques for 
the precise measurement of temporal changes of length, so that stability of test 


samples may be determined to the required precision. 


To date the programme 


has been successful in developing three sets of gauge blocks from two materials 
that have met the requirements and have shown a dimensional stability of 2 10~*in 
per inch per year over an observed period of one year. 


GA blocks are precise representatives of 
the American standard of length maintained 
at the National Bureau of Standards. As such 
they are in general use throughout industry and 
government for direct measurements or as 
standards for the calibration of measuring tools 
and other devices. Their sizes should remain 
within a desired constancy with the passage of 
time. Many instances are reported where 
hardened steel gauge blocks have changed 
dimensions upon ageing. This dimensional 
instability has been reported as a shrinkage, a 
growth, or even as a change from one to the 
other at different times of measurement. In 
the United States, gauge blocks purchased for 
governmental use are obtained in accordance 
with Federal Specification GGG-G-15, of June 
7, 1956. The standards of quality specified 
therein are also in general use throughout 
industry. The best steel gauge blocks currently 
available are made to standards designated as 
AA, Laboratory Grade, Class 1, which provide 
for tolerances on lengths of -|.2x10-*in per 
inch on blocks longer than lin and -|-2 = 10~in 
on blocks lin or shorter. A minimum hardness 
of 65 Rockwell C or equivalent on or adjacent 
to the wringing surface is required. The specifi- 
cation also contains allowable tolerances on 
flatness, parallelism, and finish of the wringing 
surfaces, but there are no quantitative require- 
ments for dimensional stability; only the 
Statement, **. . . suitably treated to assure dimen- 
sional stability of the finished gauges.” 

Gauge blocks are not used to measure to the 
extreme limits of the indicated tolerances; a 
factor of ten is usually allowed to compensate in 
part for inaccuracies established by dimensional 
instability, wear, and the summation of errors 
formed in combining two or more blocks. 
With that criterion, current commercial blocks 
are used to measure no closer than --2 x 10~%in 
per inch. With the advent of the space and 
atomic era, the need for measuring to +1 or 
2 10~*in per inch is anticipated by industry. 
Such a degree of precision would necessitate 
gauge blocks with a tolerance of -+-1 or 2 x 10~’in 
per inch. The development of gauge blocks to 
meet this specification presents a dual problem 
of materials and measurement. Accordingly, 
the present investigation was designed to study 
both facets of this problem and the co-operative 
efforts of personnel from two divisions of the 
National Bureau of Standards were applied. 
The Metallurgy Division was given the respon- 
sibility for the selection, development, treatment 
and evaluation of materials, and the Optics and 
Metrology Division for the development and 


improvement of measuring techniques and the 
determination of stability of experimental gauge 
blocks. Sixteen American companies interested 
in the manufacture or application of gauge 
blocks are actively co-operating in the pro- 
gramme and have supplied invaluable advisory 
service, the bulk of the blank materials used, 
all of the facilities and personnel for lapping, 
and a portion of the operating funds. 

It was apparent from the outset that the 
programme was to be a lengthy one which would 
require years to complete. Once suitable tech- 
niques for measuring blocks to one or two 
parts in 10,000,000 were developed, it would 
still require about eighteen months to manu- 
facture a gauge block to the required specifica- 
tions and obtain sufficient stability data to 
indicate a trend. Thus, gauge blocks made in 
1957 or 1958 and under observation since 1958 
have just begun to produce significant data. 
As a result of these observations, additional 
gauge blocks are being designed for improved 
performance, but these will not show results 
until later. In fact, any ideas developed in the 
programme require about eighteen months to 
verify or disprove, and even then such a verifi- 
cation can be considered only as tentative pend- 
ing observation over longer periods of time. The 
purpose of this review is to acquaint the reader 
with the scope of the entire programme, to 
describe the materials and procedures being 
used to produce experimental gauge blocks and 
the technical aspects involved, to describe the 
instrumentation and techniques developed to 
measure the gauge blocks, and to present results 
on two of the selected materials which have been 
observed for stability sufficiently long to have 
produced significant trends. 

With regard to previous investigations, a set 
of gauge blocks, said to be of uniform chemical 
composition and processed alike, was purchased 
in 1929 by the National Bureau of Standards 
from C. E. Johansson. These blocks were 
personally selected by Johansson for excellence 
of planeness, parallelism, surface finish and 
dimensional stability. The stabilising treatment 
consisted of several cycles of annealing, harden- 
ing, tempering and a refrigeration treatment at 
32 deg. Fah., although the exact mechanisms 
involved were not fully understood. Several 
gauge blocks had also been purchased from the 
same source two years earlier, in 1927, and at 
that time were presumed to have a similar com- 
position and to have been given the same heat 
treatment. These two lots of blocks have been 
observed for length changes since their procure- 
ment, and the results have been varied. Some 


have a history of constant and large growth, up 
to 2x 10~in per inch, others have not varied 
more than 2 x 10~*in per inch, and the rest have 
remained stable or have shrunk slightly for a 
period of one to seven years and then have 
proceeded to grow. Two of the more stable and 
two of the less stable blocks were independently 
analysed for retained austenite at the Timken 
Roller Bearing Company and the National 
Bureau of Standards ; the results of the two 
laboratories agreed closely. The two more 
stable blocks contained about 11 per cent of 
retained austenite. The least stable of the four 
had 20 per cent, and the other unstable block 
had 15 per cent. These tests not only indicate 
the large variation in stability that may be 
obtained with what must be presumed to be 
very small variations of composition and/or 
treatment, but also the inadequacy of judging 
dimensional stability on the basis of short-time 
observations. These blocks also supply evidence 
that the presence of some retained austenite 
need not necessarily promote dimensional insta- 
bility, and may in fact contribute to stability. 
Observations which were based on measurements 
of one year or less and which indicate a desirable 
degree of stability, while a favourable sign, 
cannot be interpreted as final. Conversely, an 
indication of instability during the first year may 
portend further instability during future years, 
although the degree may change and exceptions 
have been noted. 


MATERIALS 


Dimensional stability is a prime requirement 
for gauge blocks, and stability is affected by 
structure and stresses within materials. All 
steels have a metastable structure when hardened 
to the 65 Rockwell C hardness specified for 
gauge blocks. As such there is a tendency for 
the structure (mostly martensite) to reject carbon 
in the form of carbides and for the distorted 
tetragonal lattice to become cubic. These 
processes, one of the stages of tempering, occur 
with relative ease at elevated temperatures and 
with great difficulty and slowness at room tem- 
perature, but the forces promoting the decom- 
position of martensite are present and can be 
expected to cause a reduction in volume of the 
gauge block whenever a degree of decomposition 
occurs, no matter how slight. Hardened steel 
frequently contains various quantities of a 
second structural phase, austenite, which has 
failed to transform to martensite during the 
quenching and subsequent tempering operations. 
This phase is also metastable and can transform 
to martensite or bainite upon ageing at room 
temperature. Such a transformation contributes 
to an increase in volume and a growth of the 
gauge block. Superimposed upon the possible 
structural changes are the dimensional changes 
caused by the relief of residual stresses. Residual 
stresses are present in hardened steel gauge 
blocks as the result of at least three processes ; 
those put into the block by the thermal gradients 
formed on heating and cooling, those formed as 
the result of structural changes, and those 
resulting from surfaces plastically strained in the 
fabricating processes. The relief of residual 
stresses can occur slowly at room temperature 
and can produce either a growth or shrinkage 
depending on the sign and orientation of the 
stresses. The ideal solution to the stabilisation 
of a hardened steel block would be to treat it 
so that the shrinkage caused by the decompo- 
sition of martensite would be counteracted by 
the growth contributed by the transformation of 
austenite, with the balance of these changes 
compensated for in full by changes in the residual 
stress pattern. Such a solution is not believed 
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entirely feasible with hardened steels, but with 
careful selection of suitable heat treatment and 
processing, it is hoped to reduce dimensional 
changes resulting from these factors to the 
desirable limits of 2 10~‘in per inch per year. 

It was believed that the metastable structure 
alone was a severe deterrent to obtaining the 
degree of dimensional stability desired, and for 


Materials NBS 
desig- 
| nation Cc 
1010 ‘ ; bie ade l 0-083 
W4 tool steel ails Ww 1-00 
52100 mod : Se ; T 1-04 
8620 ‘ : . E 0-20 
304 stainless A 0-034 
410 stainless : F 0-15 
420 stainless ¢ 0-37 
D2 tool steel D 1-51 
Nitralloy 135 mod N 0-40 
17-4 PH stainless P 0-031 
Titanium carbide A . KA 11-2 
Titanium carbide B ; KB 9-2 
Titanium carbide, steel binder 6°8 
55 


TIS tool steel 
Aluminium oxide 


that reason materials other than hardened steels 
were included in the programme. Nevertheless, 
the wide usage and popularity enjoyed by hard- 
ened steel. gauge blocks precluded the omission 
of these materials, and efforts were directed 
towards improving their performance charac- 
teristics. A fully annealed steel is at or near its 
equilibrium condition. Provided all residual 
stresses are absent it should be dimensionally as 
well as structurally stable. It was reasoned that 
a thin nitrided case applied to such a structure 
would produce an overall stable block with high 
surface hardness and wear resistance, even if the 
thin case should show some instability. The 
modulus of elasticity of steel is about the same 
whether the steel is annealed or hardened and 





Fig. 1—Flatness test on 2in gauge block in an interferometer prior to 
stability testing 


the support given by a steel to its nitrided case 
is the same whether that steel is annealed or 
hardened, provided the elastic limit of the 
annealed steel is not exceeded. For the extremely 
mild service for which these ultra-stable gauge 
blocks are intended, an annealed core should be 
ample. The same reasoning was applied to types 
of hard surfacing treatment other than nitriding, 


TABLE I 


Chemical composition, percent by weight 


Mn P Ss Si Cu Ni Cr Vv 


0-42 | 0-002 | 0-023 | 0-029 | 0-13 | 0-075 | 0-088 | 0-005 


0:44 | 0-006 | 0-011 | 0-19 0-074 | 0-18 0-31 0-01 
0-68 | 0-015 | 0-013 | 0-25 0-23 0-15 1-44 0-01 
0:80 | 0-008 | 0-012 | 0-28 0-12 0-50 0-51 0-007 
0:4 0-022 0-014 | 0-40 0-16 9-3 18-9 0:07 
0-36, 0-025 | 0-008 | 0-34 0-13 0-58 11-2 0:02 
0-34 | 0-010 | 0-013 | 0-30 0-05 0-13 (12-2 0-06 
0:28 0-024 | 0-005 | 0-35 0-08 0-18 (13-5 0-7 
0:60 | 0-014 0-011 | 0-26 0-14 0-21 1-4 0-014 
0-34 | 0-025 0-005 0-38 3-6 4:3 16°4 

25-0 

40-0 3-0 

1-78 

0-17 0:006 | 0-32 0-08 4°5 6:0 


and several have been considered, including 
flame plating with tungsten carbide or aluminium 
oxide, chromium plating, and thermal spraying 
with nickel-chromium boron aHoy. 

Several other characteristics and properties are 
necessary or desirable in addition to dimensional 
stability. A high degree of surface finish, flatness 
of surfaces, and parallelism of opposite faces are 
required for precise measurements. These 
characteristics are related to the hardness and 
structure of the surfaces, and their degree of 
development also depends on the skill of the 
final lappers. Ideally, the coefficient of thermal 
expansion, thermal conductivity, and other 
thermal properties should be approximately 
equal to those of high-carbon steel. The necessity 


of this value of the coefficient of expansion is 
often misunderstood, and frequently materials 
with zero or very low coefficients have been 
recommended. In actual application, a labora- 
tory grade of gauge block is most frequently used 
to calibrate other high-carbon steel gauge blocks 
or tools by a comparison technique. Precise 
temperature control is essential and both the 


Mo Co Ww Ti Al Al,O, | Cb Fe 
0-01 0-006 | 0-057 bal 
0-045 0-01 0-01 bal 
0-27 bal 
0-19 0-01 0-047 bal 
0-10 0-01 0-01 bal 
0-13 0-01 0-04 bal 
0-1 0-01 0-01 bal 
0:54 0-01 0-04 bal 
0-34 0-009 0-89 bal 

bal 

( 52:0 4:5 bal 

0 36-0 3-0 4°5 
29-12 62:2 
0-5 4:8 14-4 bal 
100 


gauge block and the measured piece must be 
allowed to come to the same temperature. If 
there are very slight fluctuations in temperature 
or its measurement, similar coefficients may 
produce a compensation of the error. Otherwise 
the exact fluctuation and temperature as well as 
the exact coefficients involved must be known and 
appropriate mathematical computations made. 
Surface hardness and wear resistance are related 
conditions, although the relationship may not 
be as direct as is customarily believed. However, 
it is easier to obtain a good lapped surface on a 
hard material than on a soft one, and a block 
that wears excessively will not maintain its size 
after repeated wringings. The ability to wring 
well is a necessary requirement. This charac- 











Fig. 2—Parallelism test interferometer producing fringe pattern views of 


parallel block surfaces 
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teristic is a function of the quality of the surface 
and it may be related to the material. Resistance 
to atmospheric and fingerprint corrosion is 
desirable not only from the standpoint of 
appearance, but because the build-up of oxide 
films on gauging faces may cause a change in 
length and will produce a deterioration in 
wringing ability. 

The chemical compositions of the materials 
selected for investigation are given in Table I ; 


Fig. 3—Dimensional stab- 

ility test on a standard 

gauge block positioned in 
the interferometer 


physical properties are summarised in Table II. 
The materials can be divided conveniently into 
three groups as follows : (1) Steels hardenable 
throughout by heat-treatment—52100 modified, 
W4, D2, and T 15 modified. (2) Steels readily 
amenable to surface hardening treatments—1010, 
8620, 304, 410, 420, 17-4 PH and Nitralloy 135. 
(3) Materials other than steel—aluminium oxide 
and three forms of titanium carbide. Some of 
the steels of group 2 are also hardenable, but 


the hardness values and available pertinent without additional surface conditioning the final 
TABLE II 
NBS Hardness, Modulus 
Materials desig- annealed or Density of Coefficient of thermal expansion Thermal conductivity 
nations as received elasticity 
Ib/in.* p.s.i in/in/F B.Th.U./ft*/in/sec/’ F 
1010 I 56 Ry 0-284 30 = 10° 6-5 « 10-° (68 to 212°) 0-1112 (212°) 
W4 tool steel Ww 81 Ry 0-283 30 6-0 (68 to 212°) 0-0894 (212°) 
$2100 T 81 Ry, 0-283 30 6-3 annealed (85 ) 
6°4 65 Re (85°) 
6°4 62 Re (85°) 
6:2 60 Re (85°) 
8620 E 87 Ry 0-283 30 6-6 carbonitrided (85 ) 
304 stainless A 70 Ry 0-29 29 9-0 (85>) 0-0313 (212) 
410 stainless I 83 Ra 0-280 29 5-4 annealed (85 ) 0-0480 (212°) 
420 stainless 93 Ry 0-278 32 5-7 hardened (85°) 00443 (390°) 
D2 tool steel D 95 Ry 0-277 5-7 hardened (85°) 0-0482 (390°) 
Nitralloy 135 mod N 94 Ry 6-5 nitrided (85°) 
17-4 PH stainless P 29 R. 0-280 28 6-0 annealed (70 to 200) 0-0344 (300 ) 
Titanium carbide A KA 68 Ro 0-228 50 6-0 0-0770 (212°) est 
Titanium carbide B KB 72 Ro 0-217 57 5-3 0-0770 (212°) est 
Titanium carbide, steel binder S 37 R, 6°85 (70 to 1300) 
TIS tool steel \ 98 Ry 0-305 32 5-4 (85°) 0-0497 (32 to 1020 ) 
Aluminium oxide Q 70 R, 3-0 (85°) 
TABLE Ill 
Treatments 
NBS Harden Carburise Nitride 
Materials desig- : 
nations Direct Mar- Pack or Liquid, Carbo- Gas, Gas, 
quench, temper, gas, harden. nitride, one two 
” stabilise stabilise harden, | stabilise harden, stage Stage 
stabilise stabilise 
1010 l x x x 
W4 tool steel Ww x x 
52100 T x \ 
8620 E x x x 
304 stainless A x 
410 stainless F x xX 
420 stainless ; x x 
D2 too! steel D xX x 
Nitralloy 135 N x 
17-4 PH stainless P x 
Titanium carbide A and B KA and 
KB 
Titanium carbide, steel binder Ss \ 
TIS tool steel Vv x 
Aluminium oxide Q 
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hardness obtained is too low for 
surface. 

Several treatments have been applied to most 
of the materials. Thus, a total of forty-one major 
combinations of materials and treatments are 
being investigated, as shown in Table III. For 
example, 8620 steel has been both pack and 
liquid carburised and has been carbonitrided to 
give three combinations. In addition there are 
some secondary variations in processing which 
are not reflected in the table, but are discussed 
later in the text. These consist of such items as 
differences in case thickness, grinding procedures, 
and in tempering of stress-relieving treatments. 
Experimental blocks of only two steels, 52100 
and 410 stainless, have been under observation 
for stability sufficiently long to have produced 
significant results. Data for these blocks were 
obtained from five major combinations on the 


a gauging 


52100 steel and four on the 410 stainless. The 
52100 steel was processed to produce five 
additional heat-treating variations, and one 


variation in grinding. Both directly quenched 
and martempered blocks were tempered to 
obtain a hardness of 65 and also 62 and 60 
Rockwell C, and one group was martempered in 
oil instead of NaNO,-NaNO,. One major 
combination on the 410 steel was also given a 
variation in processing. In those blocks receiving 
single-stage gas nitriding, the cases on the 
non-gauging faces of some were completely 
removed by grinding, whereas on others only 
the white layer was removed. All the other 
materials are under observation or are in various 
Stages of processing. 

Type 52100 steel is being used in this pro- 
gramme principally, but not in every instance, 
as a through-hardened steel (group 1). It was 
selected for a prominent place because it is 
widely used as a gauge block material and for 
many kinds of tools and precision devices. 
Preliminary hardenability tests with a standard 
composition indicated failure to harden com- 
pletely through with an oil quench in the size of 
section required for this investigation. To obtain 
improved hardenability, a 52100 steel modified 
by the addition of 0-3 per cent molybdenum was 
specified. A few blocks of 52100 were also 
employed in the annealed condition in an attempt 
to obtain improved stability and a coefficient of 
thermal expansion more favourable than that 
obtainable with the 410 stainless. A variety of 
hard coatings were applied to produce a suitable 
wear resistant surface. 

The stainless steel, type-410, is a martensitic 
steel with relatively low hardness after hardening, 
but it possesses several properties of interest for 


gauge block application. In the annealed 
condition it has essentially a_ single-phased 
structure (except for spheroidal carbides) 


with its elements in solid solution. Its surface 
can be hardened by nitriding and it has good 
resistance to atmospheric corrosion either when 
annealed or hardened. Its major apparent 
deficiency is a coefficient of thermal expansion 
reasonably close to but slightly lower than high 
carbon steel. Nitriding was the principal process 
used to harden the surfaces of the 410 stainless, 
but the other treatments indicated in Table III 
were also applied. 


(To be continued) 


Hard coat 


Ther- Flame- Flame- Electro- As 
Liquid mal- plated plated plated manu- 
sprayed tungsten Al,O Cr factured 
Ni-Cr-B_ carbide 
x x 
\ \ x 
xX xX \ X 
xX 
xX xX \ X 
xX x \ 
x 
X\ 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


BOLTON BRANCH : Railway Hotel, Trinity Street, 
Bolton, Films, 7.45 p.m. %& BOURNEMOUTH AND District 
BraNcH : Grand Hotel, Firvale Road, Bournemouth, “* Heat 
Pumps,”’ Miss M. V. Griffith, 8 p.m. ¥ CENTRAL LONDON 
BRANCH : Discussion and visit to the showrooms of Falk 
Stadelman, Ltd., Mount Street, London, W.1, 7.15 p.m. 
% NortH West LONDON BRANCH : Century Hotel, Wembley, 
“Road Lighting,” S. J. Cooper, 8.15 p.m. SHEFFIELD 
BRANCH : Royal Victoria Hotel, Sheffield, “ Safety in the 
Electrical Industry,”’ G. W. Walliss, 7.30 p.m. 

Tues., Jan. 10.—ALDERSHOT AND Districts BRANCH: Station 
Hotel, Basingstoke, “‘ The National Inspection Council” 
T. Howell, 8 p.m. ye East Kent Brancu : Clarendon Hotel, 
Broadstairs, ** Transformers and their Basic Design Principles,” 
. F. Yates, 8 p.m. y& GLASGOW BRANCH: Kenilworth 
Hotel, Queen Street, Glasgow, Films, 8 p.m. ye NeEwCasTLe 
UPON TYNE AND District BRANCH : Roadway House, Oxford 
Street, Newcastle upon Tyne, “ Astronomy,” 7.30 p.m. 
%& PorTSMOUTH AND District BRANCH : Committee Rooms, 
Ministry of Labour Offices, Lake Road, Portsmouth, “ Trunk 
Dialling System,” 7.30 p.m. ye SouTH WALES BRANCH : 
Park Hotel, Park Place, Cardiff, Films, 7.30 p.m. 

Wed., Jan. 11.—BIRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
* Control Centres for Modern Industry,”’ A. C. Paice, 7.30 p.m. 
3% LuTON BRANCH : Luton College of Technology, Park Square, 
Luton, “ The Development of Motor Control Centres,” 
F. Caesar-Gordon, 8.15 p.m. 

Thurs., Jan. 12.—BRADFORD AND District BRANCH : Midland 
Hotel, Bradford, “‘ Modern Light Sources,”’ 7.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Wed., Jan. 11.—LONDON SeEcTION : London School of Hygiene 
and Tropical Medicine, Keppel! Street, Gower Street, London, 
W.C.1, Annual General Meeting, 6 p.m. and “ Multi-layer 
Switching Devices,” G. F. Taylor, 7.15 p.m.  %& SoutH 
WESTERN SECTION : School of Management Studies, Unity 
Street, Bristol, “* Masers and Parametric Amplifiers,” W. A. 
Gambling, 7 p.m. % SoutH WALEs SECTION : Welsh College 
of Advanced Technology, Cardiff, “The Measurement of 
lonising Radiation,” R. G. Wood, 6.30 p.m. %& ScorTTisH 
SECTION : Department of Natural Philosophy, The University 
Drummond Street, Edinburgh, Survey of Microwave 
Valves,” C. R. Russell, 7 p.m. %& NortH Eastern SECTION : 
Institution of Mining and Mechanical Engineers, Neville Hall, 
Westgate Road, Newcastle upon Tyne, * The Applications of 
Photomultipliers in Industry and Research,’ J. Hambleton, 
6 p.m. ye West MIDLANDS SECTION : College of Technology, 
Wulfruna Street, Wolverhampton, “An Equipment for 
Automatically Processing Time-Multiplexed Telemetry Data,” 
N. Purnell and T. T. Walters, 6.15 p.m. 

Thurs., Jan. 12.—ScorrisH SEcTION : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “* A Survey of 
Microwave Valves,’ G. R. Russell, 7 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 

Tues., Jan. 10.—-NORTHERN ReGION: Grand Hall, Sheffield, 
Discussion on “ The Problem of Grit Emission,” 2.30 p.m. 

Wed., Jan. 11.—ScottisH ReGion : Royal British Hotel, 20, 
Princes Street, Edinburgh, Discussion on “* The Choice of Oil 
Burning Equipment,”’ opened by G. P. Eadie, 10.30 a.m. and a 
Discussion on “ Prevention of Acidic Smut Emission,”’ opened 
by R. Dunlop, 2 p.m. 

ENGINEERS’ GUILD LTD. 

Thurs.. Jan. 12.—Western Home Counrits BRANCH : 

Western Hotel, Reading, Inaugural Meeting, 6 p.m. 


Mon., Jan. 9. 


Great 


ILLUMINATING ENGINEERING SOCIETY 

Mon., Jan. 9. EFFIELD CENTRE: Grand Hotel, Sheffield, 
“ Recent Developments on the Continent in Exterior Lighting,” 
A. G. Penny, 6.30 p.m. 

Wed., Jan. 11.—EpinsurGH Centre : Y.M.C.A. Social Room, 
14, South St. Andrew Street, Edinburgh, Paper by the Centre 
Chairman, 6.15 p.m. ye NEWCASTLE UPON TYNE CENTRE : 
Room B.7, Percy Building, King’s Col Queen Victoria 
Road, Newcastle upon Tyne, |, Films on “ ighting,” 6.15 p.m. 

Thurs., Jan. 12.—-MANCHESTER CenTRE : Demonstration Theatre, 
North Western Electricity Board, Town Hall Extension, 
Manchester, 2, “‘ Chemical Reaction of Light on Colour Film,” 
R. B. Collins, 6 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues., Jan. 10.—-SLoUuGH SecTIOoN : Lecture Theatre, High Duty 
Alloys, Ltd., Slough, Brains Trust on “* Coremaking—-Modern 
Methods and Machinery,” 7.30 p.m. 

., Jan. SOUTHAMPTON SECTION : Technical College, 
St. Mary's Street, Southampton, Technical Film, “ The 
teiins, Structure, Heat-treatment and Properties of Steel,” 

.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 
To-day, Jan. 6.—SouTH WaLes SECTION : South Wales Institute 
of Engineers, Park Place, Cardiff, Annual General Meeting, 


7 p.m. 

Mon., Jan. 9.--West of ENGLAND SECTION : Smith's Assembly 
Rooms, Bath, ** Marine Machinery Failures,”’ H. N. Pemberton, 
7.30 p.m. %& MERSEYSIDE AND NorTH WESTERN SECTION : 
Liverpool Engineering Society, The Temple, Dale Street, 
Liverpool, “*‘ Water Treatment for High Pressure Marine 
Boilers,”’ T. V. Arden, and F. C. Blight, 6 p.m. 

Tues., Jan. 10.—Memorial Building, 76, Mark Lane, London, 
a 3, “* The Future Doxford Marine Oil Engine,” P. Jackson, 

, p.m. 


INSTITUTE OF MATERIALS HANDLING 
Wed., Jan. 11.—East ANGLIA SECTION : Duke’s Head, King’s 
Lynn, “ Materials Handling and the Farm,” D. Joice, or 
red Scott, 7.30 p.m. 


INSTITUTE OF METALS 

Wed., Jan. 11.--MANCHESTFR METALLURGICAL Society : Man- 
chester Literary and Philosophical Society, George Street, 
Manchester, ** Modern Methods of Metallurgical Analysis,”’ 
K. M. Bills, 6.30 p.m. 

Thurs., Jan. 12.—-East MIDLANDS METALLURGICAL Society : 
Derby and District College of Art, Derby, ** The Metallurgy of 
Semi-Conductors,”’ J. G. Wilkes, 7.30 p.m. ye METAL PHysics 
Commirttet : 17, Belgrave Square, London, S.W.1, “ Metal- 
lurgical Research at High Pressures,”’ J. E. Hilliard, 6.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Tues., Jan. 10.—MtDLANDS CENTRE : Birmingham Exchange and 
Engineering Centre, iow Place. Birmingham, “ Trans- 
port Developments in U.S.A.- * John F. Moon, 7.30 p.m. 
Wed., Jan. 11.—SOUTHERN mae ’; Wooden Bridge Hotel, 
Guildford, “A Review for the Selection, Specification and 
Design of a Commercial Vehicle,” E. B. H. Elsbury, 7.30 p.m. 


INSTITUTE OF WELDING 
Tues., Jan. 10.—LiverPooLt AND District BrRANcu: City of 
Liverpool College of Technology, Byron Street, Liverpool, 3, 
mt - -uanae Welding of Ships’ Structures,” J. W. Day, 
-15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Jan. 10.—-NORTH WESTERN BRANCH : Chemical Engineering 
Lecture Theatre, Manchester College of Science and Tech- 
nology, Jackson Street, Manchester, “ Selection of Prime 
aon in the Petroleum Chemical Industry,"” H. H. Meyer, 
6.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Jan. 10.—Great George Street, Westminster, London, 
S.W.1, “ The Loading of Light Railway Tracks,”’ J. M. Kesson, 


12..-Great George Street, Westminster, London, 

, Informal discussion on “ Achievement of Economy by 

Improved Design and Materials for Track and Railway 

Structures,”’ introduced by F. J. J. Prior, A. C. Edrich and J. S. 
Campbell, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

Mon., Jan. 9.—NORTH-EASTERN CENTRE : Neville Hall, Westgate 
Road, Newcastle upon Tyne, Third Hunter Memorial Lecture, 
“The Application of Electronics to the Electricity Supply 
Industry,” J. S. Forrest, 6.15 p.m. ¥% ELECTRONICS AND 
COMMUNICATIONS SECTION: Savoy Place, London, W.C.2, 
** Recent Research in Thermionics,”’ G. Metson, 5.30 p.m. 
¥%& SouTH MIDLAND SuppPLy AND UTILISATION Group : College 
of Technology, Gosta Green, Birmingham, ** The Application 
of Irradiation in Industry,” M. C. Crowley-Milling, 6 p.m. 
ye WesTERN CENTRE: South Wales Institute of Engineers, 
Cardiff, “* Brushless Variable-Speed Induction Motors,” 
E. R. Laithwaite, 6 p.m. 

Tues., Jan. 10.—-MEASUREMENT AND CONTROL SECTION : 
Place, London, W.C.2, “ Precision Measurement,” 
Rayner, and A. Felton; ** Improvements in the Precision 
Measurement of Capacitance,”’ G. H. Rayner and L. H. Ford; 

‘The Design of an Audio-Frequency Amplifier for High- 
Precision Voltage Measurement,’ Harkness and F. J. 
Wilkins; “The Design and Performance of High-Precision 
Audio-Frequency Current Transformers,’ J. J. Hill and 
A. P. Miller, and “* Techniques +h the Calibration of Standard 
Current Transformers up to 20 ke/s,”’ J. J. Hill, 5.30 p.m. 
%e NortH WESTERN CENTRE : Engineers’ Club, Manchester, 
“ Radiocommunication in the Power Industry,” E. H. Cox 
and R. E. Martin, 6.15 p.m. ye NORTHERN IRELAND CENTRE : 
Civil Engineering Department, David Keir Building, Queen's 
University, Belfast, ** Discrimination between H.R.C. Fuses,” 
E. Jacks, 6.30 p.m. ¥& SoutTH-East SCOTLAND Sus-CENTRE : 
Carlton Hotel, North Bridge, Edinburgh, Second Hunter 
Memorial Lecture, “ The Protection of Electrical Systems,” 
H. G. Bell, 7 p.m. ye SouTHERN CENTRE : The University, 
— Discussion on ** New Semi-Conductor Devices,” 

Wed., — 11.—-NorTH-WESTERN ELECTRONICS AND COMMUNI- 
cations Group : Engineers’ Club, Manchester, * The Ultra- 
sonic Microscope,” C. N. Smyth, 6.15 p.m. %& Nortu 
LANCASHIRE SuB-CENTRE : N.W.E.B. Demonstration Theatre, 
Friargate, Preston, “ Some Considerations in the Application 
of Power Rectifiers and Convertors,’ J. P. McBreen, 7. 15 p.m. 
3 SOUTHERN CeNTRE : Technical College, Brighton, “ Trends 
in Electric Motor Controls,”’ S. H. Harding, 6.30 p.m. 

Thurs., Jan. 12.—UTILISATION SECTION : Savoy Place, London, 

.C.2, “ A New Form of Crane-Hoist Control using a 3 : | 
Pole-Changing Induction Motor,” O. |. Butler and V. Ahmad. 
5.30 p.m. ye NortH SCOTLAND Sus-Centre : Electrical 
Engineering Department, Yt! College, Dundee, * Dis- 
crimination between H.R.C. Fuses,” E. Jacks, 7 p.m. ¥ SouTu- 
ERN CENTRE : South Dorset Technical College, Weymouth, 
“Electronic Aids to Banking and Commerce,”’ R. Feinberg, 
6.30 p.m. ye West WALES (SWANSEA) SuB-CENTRE : Conference 
Room, S. Wales Electricity Board, The Kingsway, Swansea, 
“The Characteristics and Protection of Semiconductor 
Rectifiers,"’ D. B. Corbyn and N. L. Potter, 6 p.m. 

Fri., Jan. 13.—NortH SCOTLAND SusB-CENTRE : Robert Gordon's 
ras Orr Aberdeen, “ Discrimination between 

. Fuses,"’ E. Jacks, 7.30 p.m. 


INSTITUTION OF ENGINEERS-IN-CHARGE 
wt, Jan. 11._-Kent Room, Caxton Hall, Westminster, London, 
S.W. 1, “ Modern Uses of Fuel Oil,”’ G. E. Fenner, 6.30 p.m. 


Savoy 
H 
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gy yt at OF MECHANICAL ENGINEERS © 
Today, Jan. 6.—-NORTH EASTERN BRANCH : Neville Hall, 
gate Road, Newcastle upon Tyne, Chairman’ s Address, 6 
Tues., Jan. 10.—AuToMoBILE Division: 1, Birdcage 
Westminster, London, S.W.1, “The Lubrication of Auton 
Worm Gears,” J. Whittle, 6 p.m. & NorTH EASTERN B 
Cleveland Scientific Institute, Corporation Road, Mj 
brough, Chairman’s Address, 6.15 p.m j 
Wed., Jan. 11.—OrDINARY MEETING IN CONJUNCTION WITH 7 
Steam Group: 1, Birdcage Walk, Westminster, Lo 
S.W.1, “ The Design, Commissioning and Operation 
Blyth ‘ A’ Power Station,”’ A. E. Powell and E. Forth, 6 
NortH EASTERN GRADUATES’ SECTION: Visit to 
ints, Ltd., Newcastle, 6.15 p.m. 
Thurs., Jan. 12..—East MIDLANDS BRANCH : Room C4, 
ecring Building, The University, Nottingham, Joint M 
with the East Midlands Graduates’ Section, “ An Introd 
to Metal Fatigue,” E. A. Roberts, 7.15 p.m. 
WESTERN BRANCH : Engineers’ Club, Albert Square, 
chester, 2, “ The Reclamation of Engineering Components! 
W. E. Ballard and J. W. Oswald, 6.45 p.m. 
BRANCH : Royal College of Science and Technology, oy 


~ 


* Corrosion Fatigue,” A. W. Scott, 7.30 p.m. *& Wi 
BRANCH : Engineering Laboratories, The University 
“The Design and Construction of the Compressor for 
8ft. by 8ft. High Speed Wind Tunnel at R.A.E., Bedfe ’ 
L. J. Cheshire, 7 p.m. y& EasteRN GRADUATES Section 
Davey Paxman and Co., Colchester, Films, 7.30 p.m. *& York. 
SHIRE BRANCH: The University, Leeds, “ Direct Conversion 
of Heat to Electricity,” P. D. Dunn, 6.30 p.m. 

Fri., Jan. 13.—ScortisH BRANCH : Robert Gordon's Technical 
College, Aberdeen, “Corrosion Fatigue,” A. Scott, 
7.30 p.m. ‘ 

INSTITUTION OF PLANT ENGINEERS 

Tues., Jan. 10.—LONDON BRANCH: Royal _Society of Arts, © 
John Adam Street, Adelphi, Strand, W.C.2, “ Recent Develop. 
ments in Lighting,’ H. Hewitt, 7 p.m. ye MANCHESTER 
BRANCH : Engineers’ Club, Albert Square, Manchester, 
“ Industrial Architecture,” W. A. Gibbon, 7.15 p.m. 2 

Wed., Jan. 11.—-East MIpLANDs BRANCH: Sherwood ie 
County Hotel, Nottingham, “ Pipeline Cleaning a 
M. Webb, 7 p.m. ye WESTERN BRANCH: Grand 
Broad Street, Bristol, ““ Rocketry,”’ J. Black, 7.15 p.m. 

Thurs., Jan. 12.—GLASGOW BRANCH : Scottish SB coum 
425, Sauchiehal! Street, Glasgow, C.2, “ Factory Construction ~ 
from the Planning Aspect,’ W. Underwood, 7.15 Pm. 
xe NortH East BRANCH : Roadway House, Oxford St 4 
Newcastle upon Tyne, !, Fire Prevention in Factories, 

7 p.m. 
INSTITUTION OF PRODUCTION ENGINEERS 

Mon., Jan. 9.—SHEFFIELD GRADUATE SECTION: B.LS.R.A, 
Lecture Theatre, Hoyle Street, Sheffield, 3, “* Grinding Wheels 
and their Application,’ C. Perret, 6.30 p.m. 

Tues., Jan. 10.—East AND West RipINGs REGION : New Tech 
nical College, Doncaster, ** Tracer Control of Machine Tools,” 
H. C. Town, 7 p.m. 

Wed., Jan. 11.—-NORTH WESTERN REGION: Liverpool Inter 
national Library, William Brown Street, Liverpool, “ Recent 
Developments in the Soviet Union,’ D. F. Galloway, 7.30 p.m. 

Thurs., Jan. 12.—SoutH EASTERN REGION: Royal Common- 
wealth Society, London, ‘* Development of Managerial Staff,” 
F. H. Perkins, 7 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Jan. 6.—GRADUATES’ AND STUDENTS’ SECTION : Engin- 
eering Centre, Stephenson Place, Birmingham, “ Precast 
Concrete Frame Construction,” B. E. Griffin, 6.30 p.m. 
te WESTERN COUNTIES BRANCH: Small Lecture Theatre, 
bert Engineering Laboratories, University Walk, Bristol, 

Lift-Slab Design and Construction,’ F. R. Benson, 6 p.m. 

Thars., Jan. 12.—11, Upper Belgrave Street, London, S.W.1, 
“The Structural Use of Aerated Concrete,” A. Short and 
W. Kinniburgh, 6 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 

Fri., Jan. 6.—Pepys House, 14, Rochester Row, London, S.W.1, 
Films, 7 p.m. 

Mon., Jan. 9.—SHEFFIELD AND DISTRICT 
Clegg House, 44, Union Street, Sheffield, |, 
Testing by Non-Destructive Techniques,” D. W. 
7.30 p.m. 

Fri., . 13.—Pepys House, 14, Rochester Row, 
S.W.1, “ Xerography and Allied Subjects,” W. C 
7 p.m. 


SECTION : Livesey 
“ Inspection and 
Tasker, 


London, 


PIPELINE INDUSTRIES GUILD 
Tues., Jan. 10.—Lancaster Room, Caxton Hall, London, S.W.1, 
** Internal Coating,” J. Rogers, 6.30 p.m. 


REINFORCED CONCRETE ASSOCIATION , 
To-day, Jan. 6..—-West OF ENGLAND BRANCH : University Engin- 
eering Laboratories, University Walk, Bristol, 8, Joint meeting 
with the Western Counties Branch of the Institution of Struc- 
tural Engineers, Sa Slab Design and Construction,” 


; “hense [WESTERN BRANCH = College of Tech- 
nology, Sackville Street, Manchester, “ The Selection of 
Plant and its Consequences in Reinforced Concrete Con- 
struction,’ D. Bishop, 6.45 p.m 

Tues., Jan. 10.—NORTH-WESTERN BRANCH : Liverpool Engineer- 
ing Society, The Temple, Dale Street, Liverpool, “ 
Selection of Plant and its Consequences in Reinforced Concrete 
Construction,” D. Bishop, 6.30 p.m. 

ROYAL AERONAUTICAL SOCIETY 

Mon., Jan. 9.—Historicat Group : Lecture Theatre, 4, Hamilton 
Place, London, W.1, “ Rebuilding and Flying Historic Aero- 
planes,"’ A. H. Wheeler, 7 p.m. 

Thurs., Jan. 12.—Lecture Theatre, 4, Hamilton Place, London, 
W.1, “ The Law and Science in Aeronautics,” H. Caplan, 
6 p. m 

Fri., Jan. 13.—Rororcrart Section: Lecture Theatre, 4, 
Hamilton Place, London, W.1, “ Certification of Civil Trans- 
port Rotorcraft with particular reference to Multi-Engines,” 
H. E. Le Sueur, 6 p.m 

ROYAL INSTITUTION 

Sat., Jan. 7.—21, Albemarle Street, London, W.1, * Seeing the 
Very Small,’ No. 5—** Point Projection Microscopy,” V. E. 
Cosslett, 3 p.m 

Tues., Jan. 10.—21, 
the Very Small,” 
Cosslett, 3 p.m. 

ROYAL SOCIETY OF ARTS 
John Adam Street, Adelphi Street, 

Fitting the Job to the 


Albemarle Street, London, W.1, ‘* Seeing 
No. 6—** Flying Spot Microscopes,” V. E. 


London. 
Worker,” 


Wed., Jan. \1. 
W.C.2, “ Ergonomics 
C. B. Frisby, 6 p.m 

ROYAL STATISTICAL SOCIETY 

Wed., Jan. 11.—-NorTH-EAstTeRN Group: Room C.39, Percy = 
Building, King’s College, Newcastle upon Tyne, “‘ The Samp- 
ling of Traffic,”’ F. Garwood, 7 p.m. 

SOCIETY OF INSTRUMENT TECHNOLOGY 

To-day, Jan. 6.—-FAWLEY SECTION: Administration Building, 
Esso Refinery, Fawley, “ Electronics and Instrumentation in 
the Glass Industry,’ J. R. Beattie, 5.30 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 
Thurs., Jan. 12.—Park Place, Cardiff, “The Strain Ageing of 
Mild Steel,”’ W. J. S. Roberts, 6 p.m. 


WOMEN’S ENGINEERING SOCIETY 
Wed., Jan. 11.—** Hope House,” 45, Great Peter Street, 
minster, S.W.1, “ Ground Effect Machines,” 7 p.m. 


West- 














